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THE HIGH INCIDENCE Of staphylococcic in-- 


fections in newborn infants in hospital nurs- 
eries due to antibiotic resistant staphylo- 
cocci has been the subject of major concern 
to physicians and other hospital personnel 
during the past several years. While these 
infections may be of a mild nature in some 
hospitals, there are numerous reports of 
explosive outbreaks or epidemics in others 
which often involve the majority of the 
infants in the nursery. Although the infec- 
tions are primarily ones involving the 
hospitalized infants, breast abscesses are 
often noted in mothers nursing the child 
with clinical or subclinical manifestations of 
staphylococcic disease. Of significant fre- 
quency are infections due to antibiotic 
resistant staphylococci in surgical and in 
elderly, debilitated, bed-ridden patients. 

The majority of the infections are caused 
by a single strain of Micrococcus pyogenes, 
var. aureus’ of phage group III or of type 
80/81 which is resistant to penicillin, strep- 

From the Los Angeles County Health Department and the 
Department of Infectious Diseases, University of California 
Medical Center, Los Angeles. 

'Bergey’s Manual of Determinative Bacteriology, Williams & 


Wilkins Co., 7th edition, 1957, now lists the name of this 
organism as Staphylococcus aureus. 
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tomycin, tetracycline, and to some extent 
to erythromycin. Reports in the literature 
attribute the preponderance of the latter 
strain in hospitals to the indiscriminate use 
of antibiotics. Evidence has been presented 
to show that during a staphylococcic out- 
break in a hospital nursery, the infants are 
the major source of the staphylococci and 
that aerial transmission can play an im- 
portant part in the spread of the organisms 
from infant to infant. However, nasopha- 
ryngeal cultures of all the personnel in 
attendance of a nursery involved in an 
epidemic will reveal a high incidence of 
these antibiotic resistant staphylococci and 
so they may be considered “‘carriers” or the 
primary reservoir for these bacteria. Staphy- 
lococci can be disseminated in the environ- 
ment from dust derived from clothing and 
bedclothes of carriers and have been found 
on the skin of these individuals. 

It is not the intent in this report to make 
recommendations for various preventative 
measures to be used by hospital personnel. 
These subjects have been adequately dis- 
cussed by other investigators in this field. 
The principal objective of this article is to 
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TABLE I.—A COMPARISON OF THE REACTIVITY TO PHENOL OF COAGULASE POSITIVE, ANTIBIOTIC RE- 
SISTANT AND ANTIBIOTIC SENSITIVE STRAINS OF MICROCOCCUS PYOGENES, VAR. AUREUS ISOLATED 


FROM HUMAN SUBJECTS 


Sensitivity to phenol at 20°C. 
Dilution 


Antibiotic 
Culture resistant (R) or 


7:80 7:90 


No. sensilive (S) 
209* 
293 
289 
119 
273 
3246 
3269 
126 
285t 
754t 


Phage type 
42D, 44A 
79, 44A 
6, 47, 53, 77, VAg 
3A, 3B, 55, 39 
3A, 3B, 3C, 55, 39, 523 
52, 
52, 42B, 81 
52, 42B, 44A, 81 
7, 47, 53, 54, 73, 75, 77, VAs 
52, 42B, 81 
52, 42B, 81 


ARR 
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*Strain No. 209 is the only culture in the series that was not isolated from a human subject. This strain is the standard culture used in the Food & 
r testing antiseptics and disinfec 
e 


Drug Administration (FDA) procedure fo 
The indicates no growth in the subcul 


intervals. 


tants in the phenol coefficient test (USDA Circular 198). 
; owth in the subculture medium. 
hese 3 cultures are isolates from the nose and throat of a single individual, but taken on different days or occasions, approximately at 1 month 


TABLE II.—A COMPARISON OF THE REACTIVITY OF SEVERAL STRAINS OF MICROCOCCUS PYOGENES, VAR. 
AUREUS TO AMPHYL 


Sensitivity to amphyl* at 20°C. 


Culture Antibiotic 


1:700 


S 
= 
S 


No. reactivity 
209 St 
293 
289 
119 
273 
3246 
3269 
261 
126 
285 
754 


*A brand of “synthetic” phenolic disinfectant. 
{See legend footnote Table I. 
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present a comparison of the germicidal 
activity, in vitro, of several classes of dis- 
infectants that have been used for hospital 
housekeeping procedures in treating se- 
lected areas to wash floors, walls, and other 
contaminated or potentially contaminated 
places with the aim of destroying coagulase 
positive, antibiotic resistant staphylococci 
and to compare their effect with antibiotic 
sensitive strains of the organism. 


METHOD 


Cultures. The antibiotic resistant and anti- 
biotic sensitive strains of staphylococci used 
in this study were selected from a group of 
cultures isolated from the nose and/or 
throat of apparently normal individuals 


oa 
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participating in a survey made by Dale to 
determine the incidence of antibiotic re- 
sistant staphylococcus “carriers” in the en- 
tire personnel of two district health centers. 
Nasal and throat swabs were obtained by 
a physician in the health center and the 
swabs immediately streaked on Loeffler’s 
slants. The latter were delivered to the 
laboratory and incubated overnight at 37 
degrees C. The growth appearing on the 
slant was streaked on a plate of Bacto 
Chapman-Stone medium and incubated at 
37 degrees C. for 48 hours. The medium was 
examined for golden pigmented colonies 
and also for “clearing” around individual 
colonies. Suspected staphylococci were trans- 
ferred to tubes of brain heart infusion broth 
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and to nutrient agar slants. A gram stain 
was made from the 24 hour broth culture 
and, if the organisms proved to be gram 
positive cocci, a coagulase test was made on 
the culture. If the latter was positive, an 
antibiotic sensitivity test was carried out on 
agar plates using an inoculum from the 
broth culture and employing Bacto “uni- 
disks” (high concentration). Because the 
“unidisks” included penicillin, streptomycin, 
aureomycin, chloromycetin, tetracycline, 
terramycin, and erythromycin but did not 
include novobiocin, individual discs con- 
taining this antibiotic were placed in the 
center of the inoculated plates. Single 
colonies of the coagulase positive strains 
were typed by the phage method. 

Of 117 persons examined, 77.8 per cent 
were found to harbor gram positive cocci 
over half of which, or 47 (40.2 per cent), 
were coagulase positive strains and included 
4 antibiotic resistant staphylococci (3.4 per 
cent of the total cultures). Of the 4 strains, 
2 were the “hospital” phage type ‘‘81.” 
Both of the individuals harboring these were 
nurses who had recently transferred to the 
district health centers from employment in 
hospital nurseries. One of the other indi- 
viduals harboring an antibiotic resistant 
staphylococcus had no previous history of 
association with a hospital and this strain 
was phage typed as 52/52A. The fourth 
individual with no known previous hospital 
contact harbored an antibiotic resistant 
staphylococcus of phage type 7/47/53/54/ 
73/75/77/VA4. 

All 4 of the antibiotic resistant strains 
listed were used in this study. In addition, 
several strains were selected in which a 
definite phage pattern was obtained but 
the cultures proved to be sensitive to anti- 
biotics. As a control, the well known strain 
of Micrococcus pyogenes var. aureus No. 
209, which is routinely used in the Associa- 
tion of Official Agricultural Chemists (A.O. 
A.C.) method (1)? for evaluating antiseptics 
and disinfectants, was included. 


*Also known as the food and drug method (phenol coefficient) 
for testing antiseptics and disinfectants (Circular 198, 1931, 
U. S. Department of Agriculture). 
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Disinfectants. The disinfectants used and 
composition were as follows: phenol—loose 
crystals, analytical reagent; wescodyne®— 
active ingredients: polyethoxy-polypropoxy 
ethanol-iodine complex 7.75 per cent, nonyl 
phenyl ether of polyethylene glycol-iodine 
complex 7.75 per cent, hydrogen chloride 
0.10 per cent (provides 1.6 per cent available 
iodine), inert ingredients: 84.4 per cent; 
amphyl®—active ingredients: potassium ri- 
cinoleate, o-phenylphenol, p-tertiary amyl- 
phenol, alcohol, inert ingredients: water 
16 per cent, propylene glycol 10 per cent, 
glycerol 4 per cent, total ingredients 30 per 
cent, alcohol 6.2 per cent (by volume); 
roccal®—brand of benzalkonium chloride 
U.S.P., active ingredient: high molecular 
alkyl-dimethylbenzylammonium chlorides 
technical 10 per cent, inert ingredients: 90 
per cent; virac®—active ingredients: N- 
methylheptylcolaminoformylmethy] pyridin- 
ium chloride 5.2 per cent, available iodine 
1:500, inert ingredients: 94.6 per cent. 

Test procedure. Suitable stock solutions 
were made of the concentrated disinfectants 
with sterile distilled water. These were 
diluted further with water to attain the 
various dilutions found to be the critical 
effective concentrations that would kill or 
not kill the test organisms in 5 and 10 
minutes at 20 degrees C. With the excep- 
tion of omitting a 15 minute transfer period 
in the test, the procedure used was that 
described in the A.O.A.C. test (1) for the 
evaluation of the germicidal activity of 
antiseptics and disinfectants. 

As a rule, beef extract broth was used for 
the culture medium and the subculture 
medium. However, in those instances in 
which there was a possible carry-over of a 
bacteriostatic concentration of some of the 
disinfectants, suitable neutralizing or in- 
activating agents were incorporated in the 
broth, or, fluid thioglycollate medium was 
employed. Results are given in Tables I to V. 


RESULTS 


Examination of the data in all of the 5 
tables, representing 5 individual classes of 
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TABLE III.—A COMPARISON OF THE REACTIVITY OF SEVERAL STRAINS OF MICROCOCCUS PYOGENES, 


VAR. AUREUS TO ROCCAL 
Sensitivity to roccal* at 20° C. 
Based on bottle content of Dilution 
10 per cent aqueous—> 1:2,500 1:3,000 1:3,500 1:4,000 

Culture Antibiotic Minutes. 
No. reactivity 
209 St 
293 
289 
119 
273 
3246 
3269 
261 
126 
285 
754 


*A brand of benzalkonium chloride U.S.P. 
tSee legend footnote Table I. 
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4,500 7:5,000 
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TABLE IV.—A COMPARISON OF THE REACTIVITY OF SEVERAL STRAINS OF MICROCOCCUS PYOGENES, 
VAR. AUREUS TO VIRAC 


Sensitivity to virac* at 20° C. 
Dilution. 
Based on: Bottle content 7:200 7:300 7:400 1:500 7:600 1:700 
Available iodine—> 1:100,000 1: 150,000 7:200,000 1:250,000 7:300,000 7:350,000 
PPM available iodine—> 10 5 4 3.3 2.8 
Quaternary— 1:3,840 1:5,760 1:7,680 7:9,600 7:11,520 1:13,440 
PPM Quaternary 651 434 325 260 217 173 

Culture Antibiotic Minut 
No. reactivity 5 70 - 70 5 10 6 10 5 70 5 10 
209 St 0 0 0 0 0 0 + 0 + 0 oo a 
293 S 0 0 0 0 0 0 0 0 + 0 + + 
289 0 0 0 0 0 0 + + + 
119 S 0 0 0 0 0 0 0 0 
273 S 0 0 0 0 0 0 0 0 + 0 + + 
3246 R 0 0 0 0 0 0 + 0 + 0 + + 
3269 R 0 0 0 0 + 
261 R 0 0 0 0 0 0 Ss oe 0 + 0 a + 
126 R 0 0 0 0 0 0 0 0 
285 R 0 0 0 0 0 0 + 0 + + + + 
754 R 0 0 0 0 + 0 + + + + + + 


*A brand of an iodophor consisting of an iodine-quaternary ammonium complex. 
tSee legend footnote Table I. 


TABLE V.—A COMPARISON OF THE REACTIVITY OF SEVERAL STRAINS OF MICROCOCCUS PYOGENES, VAR. 
AUREUS TO WESCODYNE 


Sensitivity to wescodyne* at 20° C. 
Dilution. 
Based on: Bottle content 1:480 1:560 1:640 1:720 7:800 
Available iodine—> 7:30,000 1:35,000 7:40,000 1:45,000 7:50,000 
PPM iodine— 33.3 28.5 25 22:2 20 
Culture Antibiotic Minutes. 
No. reactivity 
209 St 
293 
289 
119 
273 
3246 
3269 
261 
126 
285 
754 


*A brand of an iodophor consisting of an iodine-nonionic surfactant complex. 
{See legend footnote Table I. 
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disinfectants, fails to reveal any consistent 
pattern which would indicate that there is 
a correlation between the resistance or sensi- 
tivity of the various strains of staphylococci 
to antibiotics and a corresponding resistance 
or sensitivity to the disinfectants. 

Table I shows that all strains are equally 
sensitive to phenol in the 1:60 dilution of 
this germicide and only 1 strain failed to 
respond to the 1:70 dilution in 10 minutes. 

Table II presents data to show that 
amphy] destroys all strains of staphylococci 
in 5 and 10 minutes in a dilution of 1:400; 
with 1 exception (No. 289) in 10 minutes by 
a dilution of 1:500; and about 50 per cent 
of the cultures in 10 minutes by 1:600. 

As seen in Table III, roccal (10 per cent) 
was effective against all strains in 5 and 10 
minutes in a dilution of 1:2,500; in 10 
minutes by 1:3,000; against several strains 
in 10 minutes by 1:3,500; and an occasional 
strain by 1:4,000. 

Data in Table IV reveal that there is 
considerable variation in the degree of sen- 
sitivity (or resistance) of the various strains 
of staphylococci to this iodine-quaternary 
complex. However, the effective critical 
limiting dilutions used are far beyond that 
recommended by the manufacturer of this 
disinfectant for actual use. Furthermore, in 
comparing the data on virac with that of 
wescodyne (Table V) as based on the avail- 
able iodine in the dilution series, one will 
note that the former exhibits germicidal 
activity against the staphylococci equal to, 
or greater than wescodyne. Based upon the 
solution as removed from the bottle, virac 
can be diluted with 299 (1:300) parts of 
water and still be effective against the 
various strains of staphylococci in 5 and 
10 minutes; with 1 exception (No. 3269) a 
1:400 dilution was effective in 10 minutes; 
with 3 exceptions a 1:500 dilution effective 
in 10 minutes; and with about 50 per cent 
a 1:600 dilution effective in 10 minutes. 

Table V presents data to show that 
wescodyne is effective against the staphylo- 
cocci in a 1:640 dilution in both the 5 and 
10 minute exposure periods. The single 


exception appeared with strain No. 209 
in which the 5 minute exposure was insuffi- 
cient to destroy this organism completely. 
An occasional strain of staphylococcus was 
also destroyed by a 1:720 dilution of wes- 
codyne in 10 minutes. 


DISCUSSION 


While phenol was early used by Lister 
and others in aseptic surgery and, no doubt, 
in general hospital disinfecting routines, it 
is seldom used today because of several 
objectionable features inherent in this ger- 
micide. Phenol has a penetrating and irritat- 
ing odor which cannot be tolerated by many 
individuals and is extremely poisonous in 
concentrated solutions, even in dilutions 
required for disinfecting inanimate surfaces. 
Phenol was included in this study mainly as 
a control to determine the general sensi- 
tivity of the various strains of staphylococci. 

Amphyl has received wide acceptance as 
a general disinfectant not only in hospital 
housekeeping procedures, but also in teach- 
ing and diagnostic laboratories for the 
destruction of infectious agents, including 
the tubercle bacillus. Several other pro- 
prietary products of this class, which are as 
effective as amphy]l, are staphene® and san 
pheno X® mentioned by Brown. 

Roccal, which is chemically similar to 
zephiran®, is a brand of benzalkonium 
chloride U.S.P. and has been extensively 
used as a sanitizing agent in hospitals for 
the disinfection of floors and other inani- 
mate surfaces. Benzalkonium chloride and 
related groups of cationic surface-active 
germicides have also been recommended 
for application on the skin and mucous 
membranes for combatting infections. Addi- 
tional uses for these quaternary ammonium 
disinfectants are in the treatment of eating 
and drinking utensils and in the sanitizing 
of dairy and other food plant equipment. 

Virac belongs to the relatively new class 
of disinfectants known as “‘iodophors.”’ The 
latter refers to a combination of iodine and 
a solubilizing agent in which the resulting 
complex slowly releases free iodine when 
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diluted with water. The inherent features 
of the iodophors are that they are relatively 
nonstaining on fabrics and tissues, non- 
toxic, nonodorous, readily miscible with 
water and yet retain all the desired anti- 
microbial activity attributed to iodine. 
Brief mention may be made of isodine® in 
which the solubilizing agent for iodine is poly- 
vinylpyrrolidone (PVP). Isodine is _pri- 
marily advocated as an antiseptic for use 
externally on the skin, for cuts and abra- 
sions, and as a gargle or throat wash. 

There are several iodophors available for 
disinfecting purposes in which iodine is 
*‘complexed”’ with nonionic, synthetic, sur- 
face-active agents, the latter also acting as 
solubilizing compounds for iodine. Probably 
the one most commonly known and used in 
hospital disinfection is wescodyne. 

Until recently, there were no preparations 
on the market in which iodine is combined 
with amphoteric, anionic or cationic syn- 
thetic, surface-active agents. The present 
exception is virac, in which iodine is “‘com- 
plexed” with a cationic surfactant, N- 
methylheptylcolaminoformylmethylpyridin- 
ium chloride. The iodine in this iodophor 
is considerably more stable than the iodine 
in isodine and wescodyne to light, heat, 
and organic and inorganic matter, and yet 
virac compares in antimicrobial activity to 
the latter against bacteria and_ viruses. 
While virac is recommended by Frisch and 
Krippaehne (4, 6) for the disinfection of the 
skin and in operative procedures and for 
thermometers and surgical instruments in 
appropriate dilutions, it should also prove 
to be effective as a general disinfectant in 
hospital housekeeping procedures. 

Wescodyne is marketed mainly as a dis- 
infectant, sanitizer, and cleanser for use on 
inanimate surfaces. A previous publication 
(7) compared the activity of this iodophor 
and several of the other disinfectants used 
in the present study against a wide variety 


of bacteria and fungi. Gershenfeld lists a - 


number of other iodophors which are simi- 


lar to wescodyne, but which are mainly 
recommended for sanitizing eating and 
drinking utensils and use in dairy and other 
food processing plants. 


SUMMARY AND CONCLUSIONS 


Several classes of commonly used disin- 
fectants have been evaluated, in vitro, for 
their germicidal activity against several 
strains of antibiotic resistant and antibiotic 
sensitive strains of Micrococcus pyogenes, 
var. aureus. Evidence is presented to show 
that there is no correlation between the 
resistance or sensitivity to antibiotics and 
resistance or sensitivity to the disinfectants 
used in this study. In general, the antibiotic 
resistant and antibiotic sensitive strains of 
staphylococci are both equally sensitive to 
disinfectants. Thus, the recommendations 
of the dilutions by the manufacturer for 
effective disinfection by their respective 
products may be relied upon for the destruc- 
tion of both types of staphylococci. 

Preliminary data and a brief discussion 
describe a new iodophor, virac, in which 
elemental iodine is combined, or ‘‘com- 
plexed,” with a synthetic, cationic, surface- 
active agent. 
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THE VALUE OF BLOOD VOLUME DETERMINATIONS 


IN SURGICAL PROCEDURES 


Cc. A. ALBERT, M.D., R. D. THERGAONKAR, M.D., E. E. HENLEY, M.D., M. BAIN, M.D., 
A. RAFII, M.D., and S. N. ALBERT, M.D., Washington, District of Columbia 


Many FACTORS are involved in the main- 
tenance of a steady hemostatic state. The 
most important mechanisms are: minute 
cardiac output and tonus of vascular bed. 

A deficit in blood volume is physiologi- 
cally compensated by the restriction of the 
vascular bed, shunting of blood by a larger 
proportion from the cardiopulmonary cir- 
culation and lesser degree in the systemic 
circulation. The cardiac rate and minute 
output are increased. Hemodilution occurs 
to varying degrees. All these adaptation 
processes occur for the purpose of maintain- 
ing an adequate blood flow rate to vital 
organs. 

Hematocrit is not an absolute value but 
a relative percentage proportion which in 
no way is an indicator of total circulating 
red cell mass—the oxygen carrying element 
of blood. 

Depressant drugs interrupt the normal 
compensatory mechanisms of vasoconstric- 
tion and increased cardiac output in hy- 
povolemia. One may have a breakdown of 
the protective mechanisms in hypovolemia 
under normal conditions with added stress, 
minor blood loss, and anoxia. 

A rapid and simple method for estimating 
the amount of circulating blood would be of 
great value for the proper management of 
patients during the preoperative and post- 
operative period. 


TECHNIQUE FOR BLOOD VOLUME DETERMINA- 
TION 


The techniques for blood volume deter- 
mination are primarily based on a dilution 
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proportion principle. A known quantity of 
material is administered into the blood 
stream; after proper mixing with circulating 
blood, a dilution proportion is calculated 
from the known quantity administered and 
the concentration in the blood sample re- 
moved (Fig. 1). 

Radioactive elements are used to measure 
blood volume. The isotopes commonly used 
fall into two categories: (1) Albumin bound 
isotopes— Radioactive iodinated human se- 
rum albumin is most commonly used 
(risa®). (2) Intracellular bound isotopes— 
Radioactive chromium (Cr*") is most com- 
monly used in the form of a chromate salt 
of sodium which penetrates the red cell 
membrane and tags on in a stable manner 
to the hemoglobin molecule. 

Blood volume determined with albumin 
bound elements normally measures a larger 
space than tagged red blood cells. Radio- 
active iodinated albumin is lost from the in- 
travascular space. The extent and rate of 
loss is dependent upon capillary permeabil- 
ity which may be altered by venous ob- 
struction, inflammation, trauma, anoxia, 
and other factors. A central mixed venous 
hematocrit is in no way a reflection of the 
cellular element of the space measured 
(Fig. 2). 

Red cells tagged with Cr®, unlike I°** 
albumin, remain in the intravascular bed. 
The rate of activity in the blood stream 
varies inversely and proportionally to the 
capillary permeability arid in turn reflects 
shifts of fluids in either direction—hemodi- 
lution or hemoconcentration. The central 
venous hematocrit may be used for deter- 
mining the cellular element of the space 
measured. 


er 
1- 
or 
al 
iC 
d 
ts 
of 
O 
iS 
r 
n 
l- 
S- 
a. 
A 
3, 
il 


Samples 


Standard 
1 ml. = 200 counts/minute 


100,000 
Volume = =~ = 500 ml, 


1 ml. count = 100,400/min,, 


1 ml. = 100 counts/minute 


Fic. 1. Principle of dilution proportion. 


The standard methods for tagging red 
cells and the methods used to measure 
radioactivity in liquid samples are tedious 
and require a certain degree of technical 
skill. A simplified procedure was developed 
and was made applicable for routine clinical 
use. 


PROCEDURE FOR BLOOD VOLUME DETERMINA- 
TION WITH CR®! TAGGED RED CELLS 


Banked O Rh negative red cells tagged 
with Cr*! are used for determining the cir- 
culating blood volume. The tagged cells 
are removed from the plastic bag in which 
they are stored, placed in a centrifuge tube, 
washed once, and resuspended with normal 
saline solution. Commercial 10 milliliter 
syringes are accurately filled with the 
washed tagged cell suspension placed in 
the refrigerator ready for use whenever 
necessary. Washed red cells can be kept over 
a period of 12 to 18 hours without under- 
going hemolysis to an appreciable degree. A 
5 to 10 milliliter sample is retained for 
counting purposes in order to determine 
the amount of radioactivity that the patient 
receives. This is called the standard. The 
count is made directly on the sample in an 
undiluted form. 

The contents of a 10 milliliter syringe are 
injected into any accessible vein. Approxi- 
mately 5 to 10 minutes are allowed for 
proper mixing of tagged cells in the circu- 
lating blood volume. A 6 to 8 milliliter 
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blood sample is then withdrawn into a 
heparinized syringe—called the dilution 
specimen—which is counted for calculating 
the blood volume. In the event that a pa- 
tient has previously received radioactive 
material, a control blood specimen is re- 
moved prior to the administration of stand- 
ard, in order to determine the patient’s back- 
ground. 

All liquid samples are counted for radio- 
activity content, with a plastic coil. The 
coil is made of polyethylene tubing and is 
permanently placed in a well-type scintil- 
lation counter. Samples are injected through 
one end of the coil tubing until it overflows 
through the distal end. At the completion 
of the sample count, the coil is flushed with 
20 to 30 milliliters of normal saline and the 
next sample is ready to be injected into the 
coil for counting. No test tubes, pipettes, or 
calibrated equipment are used in this tech- 
nique. All elements of technical errors are 
avoided. 

Atmospheric or patient background, sam- 
ple of tagged cell suspension injected into 
the patient, and the dilution specimen re- 
moved from the patient are counted for the 
same period of time. 

Hematocrit determinations are made by 
the microhematocrit technique using hep- 
arinized capillary tubes and a 2 minute 
high speed centrifugation. 

The following formulas are used to cal- 
culate the blood volume and its various 
components. 


Count of standard X milliliters 
_ _ injected 
Dilution specimen—atmospheric or 
patient background 
Red cell volume = Blood volume X hematocrit 
per cent 
Plasma volume =Blood volume—red cell volume 


Blood volume 


The technique is simple enough to permit 
the resident staff to perform this determina- 
tion. Results can be obtained within 8 to 15 
minutes from the time the tagged cells are 
injected into the circulation. 

Approximately 8 to 15 determinations 
can be made at one time on a patient 
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weighing 70 kilograms, provided that there 
is no associated blood loss. Each dose con- 
tains approximately 15 to 20 microcuries 
of Cr®!, In the event the patient has con- 
comitant blood loss with replacement, the 
number of determinations can be propor- 
tionately increased. 

There is an error of 4 to 5 per cent in- 
volved in this technique. 


PREOPERATIVE EVALUATION OF CIRCULATING 
BLOOD VOLUME 


Preoperative physical and routine labora- 
tory studies were made on a group of pa- 
tients as preoperative evaluation. The he- 
matocrit results were within normal limits. 
Blood volume estimates made with red cells 
tagged with Cr®! reveal in many instances 
a volume deficit varying between 500 to 
1,000 milliliters (Table I). 

Hypovolemic patients present a picture 
of mild hypertension with a normal hema- 
tocrit masking the existing hypovolemic 
state. With sedation, these patients often 
reach the operating room in a state of 
severe depression and hypotension. Upon 
induction of anesthesia the protective mech- 
anisms break down, and there usually oc- 
curs a marked fall in blood pressure with 
cardiac embarrassment. The blood pressure 
is very labile throughout the anesthetic pro- 
cedure. Proper blood replacement in the 
preoperative stage often prevents these epi- 
sodes in such patients. 


CASE PRESENTATIONS 


The following representative cases dem- 
onstrate the value of determining the cir- 
culating blood volume. 

Case 1. Cardiac arrest on recovery due to hypo- 
volemia. A 48 year old colored patient had a blood pres- 
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Fic. 2. Distribution of tracers in intravascular bed. 


sure of 120/90, pulse of 90 per minute, and hemato- 
crit of 41 per cent. Suprapubic cystostomy was per- 
formed under general anesthesia in a 15 degree 
Trendelenburg position. There was no blood loss dur- 
ing surgery. When the patient awoke, the operating 
room table was straightened to a horizontal position. 
Blood pressure fell rapidly, pulse could not be felt, and 
the patient suddenly stopped talking and reacting. 
Cardiac massage was instituted, and within 3 minutes 
the heart started to beat spontaneously. Administra- 
tion of vasopressors was suggested with a probable 
diagnosis of coronary occlusion. Blood volume deter- 
mination revealed a total circulating blood volume of 
2,000 cubic centimeters with a 39 per cent hemato- 
crit. Five hundred milliliters of blood were adminis- 
tered rapidly. No vasopressors were administered to 
the patient. He made an uneventful recovery. This 
patient was hypovolemic preoperatively. Under the 
influence of anesthesia, he lost his vasoconstrictor 
compensatory mechanisms. Straightening of the 
operating room table caused a redistribution of the 
small circulating blood volume to the dependent 
parts of the body, causing a marked drop in venous 
return to the heart. 

Case 2. Shock due to hypervolemia. A 58 year old 
colored patient underwent a subtotal gastric resection. 
Twenty-four hours postoperatively, the hematocrit 
dropped from 40 to 31 per cent. Blood pressure fell 
from 140/100 to 90/60, and pulse rate steadily in- 
creased to 160 per minute. Postoperative internal 
hemorrhage was suspected. Transfusion with whole 
blood and exploration of the abdomen were recom- 
mended. Total circulating blood volume was meas- 
ured to be 7,800 cubic centimeters. This patient was 
hypervolemic and overloaded with fluids. Treatment 
consisted of restriction of fluids. Vital signs stabilized 
over a 12 hour period. Hematocrit returned to nor- 


TABLE I.—PREOPERATIVE BLOOD VOLUME DEFICIT MEASUREMENTS 


Estimated 
Age Sex Diagnosis BV. 
68 F Ca. pancreas 2376 
53 M Ca. esophagus 3608 
56 M Ca. tongue 3256 
53 M Ca. stomach 4092 
42 F Ca. colon 2916 
55 M Abdominal 3344 


Measured Hematocrit, Estimated Measured 
B.V. per cent RCV. RCV. 
1980 38 1122 752 
3187 40 1640 1275 
2702 41 ‘1480 1145 
3147 41 1860 1307 
2182 53 1377 1156 
2687 38 1520 1000 
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Fic. 3. Serial blood volume determinations in Case 5. 


mal, pulse rate returned to 90 per minute, and blood 
pressure rose to 130/100. Recovery was uneventful. 

Case 3. Shock due to unsuspected internal hemor- 
rhage. A58 year old white female underwent asubtotal 
gastric resection. During the immediate postoperative 
period she went into shock. Blood pressure dropped 
from 130/90 to 70/40, pulse rate increased to 150 per 
minute, hematocrit was 38 per cent. Initial diagnosis 
was postanesthetic shock. Response to norepinephrine 
was poor. Congestive heart failure was suggested as a 
diagnosis, and treatment by rapid digitalization was 
given with transient effect. Blood volume was meas- 
ured as 2,800 cubic centimeters. Response to trans- 
fusion with 1,000 cubic centimeters of whole blood 
was also transient and of short duration. Repeat blood 
volume demonstrated an increase of only 300 cubic 
centimeters. Abdominal tap was negative for free 
intra-abdominal blood, but in view of the persistent 
hypovolemia the peritoneal cavity was explored and 
2,500 cubic centimeters of blood clots were removed 
and the active bleeding was controlled. 

Case 4. Preoperative mild hypertension; hypoten- 
sion on induction of anesthesia and postoperative 
shock due to hypovolemia. A 53 year old colored patient 
underwent a simple mastectomy. Blood loss during 
the procedure was minimal but 1,000 cubic centi- 
meters of blood were administered in an attempt to 
maintain her blood pressure. Preoperative blood 
pressure was 170/80, hematocrit 39 per cent, and 
pulse rate 90 per minute. After induction of anes- 
thesia, her blood pressure declined to 100/80, the 


pulse remaining at 90 per minute. Vasopressors had 
to be administered continuously throughout the 
operation and during the recovery period. Blood 
volume determination revealed a circulating blood 
volume of 1,900 cubic centimeters with a 32 per cent 
hematocrit. After transfusion with an additional 1,000 
cubic centimeters of whole blood, vital signs stabilized 
spontaneously. This patient’s preoperative hypovo- 
lemia was masked by a normal hematocrit and com- 
pensatory hypertension. With proper blood replace- 
ment, she recovered and was discharged with a nor- 
mal blood pressure of 140/80. 

Case 5. The value of serial blood volume deter- 
minations (Fig. 3). A 29 year old colored female 
underwent an abdominal hysterectomy for large 
uterine fibroids. During the operative procedure, she 
received 1,500 cubic centimeters of whole blood, 
an amount estimated to be an adequate blood loss re- 
placement. Blood pressure was stable at 120/80 
throughout the operative procedure and the im- 
mediate postoperative period. On transferring the 
patient from the recovery room to the ward, the 
blood pressure declined suddenly to 70/50, pulse 
decreased to 76 per minute. It was postulated that the 
fall in blood pressure was caused by pain or vagal 
reflex due to abdominal decompression. Sedation was 
withheld, and a test dose of 0.5 milligram of atropine 
was administered intravenously. Pulse rate increased 
to 97 per minute with no change in the blood pres- 
sure. Blood volume was determined to be 2,300 cubic 
centimeters with a 690 cubic centimeter red cell 
volume. 

Thirteen hundred cubic centimeters of whole blood 
were administered rapidly. The response was a steady 
rise of blood pressure to a level of 110/70, and an 
increase in pulse rate to 88 per minute. Thirty min- 
utes later the blood pressure fell to 90/64 and pulse 
increased to 93 per minute. It was thought that the 
patient might be bleeding internally. Repeat blood 
volume determination revealed a total of 3,100 cubic 
centimeters of blood and 1,115 cubic centimeters of 
red cell volume. There was a deficit in total volume, 
but no appreciable loss in red cell volume. Without 
further therapy within 15 minutes, blood pressure 
returned to 110/70. The second drop in blood pres- 
sure and a rise in pulse rate may have been caused by 
the rapid transfusion with a transient overload of the 
cardiovascular system. Hyperkalemia due to ad- 
ministration of stored blood was also suggested as a 
cause for the precipitous fall in blood pressure. 


DISCUSSION 


Blood volume deficits are expected in pa- 
tients with acute or chronic blood loss. One 
often finds a marked blood volume deficit 
in patients suffering from neoplastic diseases 
with no evidence of active or occult bleed- 
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ing. Low red cell volume may be accom- 
panied by a comparable low plasma volume. 
The total state of hydration must be con- 
sidered since dehydration can mask anemia 
with a coincidental reduction in plasma 
volume. This situation results in a normal 
hematocrit and hypovolemia. 

_ Estimates of blood loss during surgery 
have been based on changes in venous pres- 
sure, pulse rate, blood pressure, weight of 
sponges, and weight of the patient. Al- 
though these methods may be adequate in 
many instances, often they are misleading 
and unreliable. It is important to obtain a 
preoperative evaluation of blood volume in 
order to establish a working base line. 

The successive fall in hematocrit after 
hemorrhage indicates an increase in plasma 
volume resulting from a mobilization of 
fluids drawn into the circulation from the 
interstitial fluid pool. However, the extent 
of hemodilution is in no way an estimate of 


the change in the blood volume. The rate 
and degree of hemodilution may vary with 
patient’s age, degree of arteriosclerosis, ex- 
tent of blood loss, and general condition. 


SUMMARY 


Modification of the standard method for 
blood volume determination with Cr™ 
tagged red cells has permitted the routine 
application of this valuable procedure for 
the proper evaluation and preparation of 
the patients undergoing surgery. 

The values of measuring circulating 
blood volume are demonstrated in the fol- 
lowing circumstances: (1) undiagnosed pre- 
operative hypovolemia resulting in cardiac 
arrest; (2) hypotension due to overhydra- 
tion; (3) unsuspected internal postoperative 
hemorrhage; (4) operative and postopera- 
tive hypotension with apparent proper 
blood replacement; (5) the value of serial 
blood volume determination. 
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CELLULAR CHANGES DURING SURGICAL STRESS 


III. Cytochemical Alterations in the Adrenal of Dogs 


JACK W. COLE, M.D., F.A.C.S., CECILIE LEUCHTENBERGER, Ph.D., and 


ANNE McKALEN, B.S., Cleveland, Ohio 


IN PREVIOUS PUBLICATIONS (2, 3) we re- 
ported that after major surgical stress in 
dogs, such as gastrectomy, definite cytologic 
and cytochemical changes were observed 
in the liver cells. These alterations, of which 
the increase in the cytoplasmic tyrosine was 
the most prominent one, were found as 
early as 3 hours after major surgery and 
seemed most significant since the observa- 
tion was made in the cells of an organ not 
directly involved in the surgical trauma. 
Inasmuch as the adrenal gland is an or- 
gan intimately concerned with the body’s 
response to stress, an investigation of the 
cytochemical behavior of the adrenal after 
major surgery appeared to be particularly 
pertinent. The application of microspec- 
trophotometric methods, such as Feulgen 
microspectrophotometry and tyrosine mi- 
crospectrophotometry to the study of this 
problem is especially favorable since the 
chemical analysis can be done in micro- 
scopic sections in single cells in situ directly 
under the microscope. In other words, a 
direct correlation between histologic and 
cytologic structure and chemistry can be 
carried out as shown by Leuchtenberger 
(6, 7). This correlation is, of course, impor- 
tant in the adrenal where we deal with dif- 
ferent histologic zones, such as the medulla, 
reticularis, fasciculata, and glomerulosa, so 
that each of the zones and their particular 
cells can be characterized individually and 
from cell to cell by their chemical com- 
position and morphologic appearance. 
The present report is concerned with the 


From the Departments of 7 and ie, Western 
Reserve University School of Medicine, Cleveland, Ohio. 


behavior of the tyrosine and desoxyribose 
nucleic acid (DNA) content in the cells of 
the medulla, glomerulosa, and fasciculata 
of dogs before and after major surgery. 


METHODS 


Healthy mongrel dogs were used through- 
out this experiment. They were all main- 
tained on standard kennel rations and were 
in apparent good health at surgery. Intra- 
venous nembutal (0.5 c.c. per kilogram of 
body weight) was the anesthetic agent 
utilized. 

In the control animals the abdominal 
cavity was opened through a midline in- 
cision. On entering the abdominal cavity, 
the left adrenal gland was identified and the 
superior pole was excised. The procedure 
was repeated on the right adrenal gland 
and the specimens were placed immediately 
in a fixative. The abdominal wall was then 
closed. The animals were sacrificed at vary- 
ing periods of time from 1 to 6 hours fol- 
lowing the initial biopsy. Autopsy was 
promptly performed and biopsy specimens 
of the inferior poles of the left and right 
adrenals were obtained. Care was taken to 
insure that normal adrenal gland was in- 
terposed between the two biopsy sites. 

The experimental animals were man- 
aged in precisely the same manner except 
that following the initial biopsy of the left 
and right adrenal glands a limited subtotal 
gastric resection was performed. The ani- 
mals were sacrificed from 1 to 6 hours fol- 
lowing surgery and biopsy specimens were 
taken from the inferior poles of the right 
and left adrenals. 
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Fic. 1. Comparison between control and operated 
upon dogs of DNA and protein content (obtained by 
tyrosine microspectrophotometry) in cells of: a, the 
zona glomerulosa of the adrenal cortex; b, the zona 
fasciculata of the adrenal cortex; and c, the adrenal 
medulla. 


All tissue removed was fixed, embedded 
in paraffin, sectioned, and stained in an 
identical manner. 

Determination of the DNA in individual 
nuclei by microspectrophotometer analysis 
of the Feulgen reaction was carried out as 
described by Leuchtenberger (7). Tyrosine 
determinations in nuclei and cytoplasm of 
individual cells were done by Millon mi- 
crospectrophotometry (4, 8). 


RESULTS 


In Figure 1a, b, and c, the tyrosine and 
DNA data obtained by measuring 4,160 
individual adrenal cells from 10 dogs are 
presented. As can be seen the values are 
graphed in terms of changes (per cent in- 
crease or decrease) which occurred in the 
DNA and tyrosine content in the adrenal 
cells after initial adrenal biopsy in the con- 
trols and after adrenal biopsy and subtotal 
gastric resection in the experimental dogs. 

Examining first the DNA data it can be 
seen that there are no significant differences 
between the control and the operated upon 
dogs. Only 1 of the operated upon dogs 
(D 3) exhibits a 22 per cent decrease in the 
DNA content in the adrenal cells, but a 
similar decrease in a control dog (C 4) can 
also be noted. Furthermore, as has been 
pointed out previously (5) differences up 
to 15 per cent in the DNA content of 
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somatic cells may be regarded within the 
margin of possible biologic variations and 
methodical errors. ‘The slight change in the 
DNA is therefore very difficult to assess at 
the present time. 

In contrast to the DNA data, the tyrosine 
values in the adrenal of the gastrectomized 
dogs differ from those of the controls. 

While there was. a frequent drop in the 
tyrosine values in the different zones of the 
adrenal in 3 of the 4 control dogs after 
biopsy, the operated upon dogs had a com- 
parable decredse in tyrosine in only 1 of the 
6 dogs. In the remaining dogs there was a 
frequent but variable increase of tyrosine 
which was not great in the fasciculata 
and in the glomerulosa but which was very 
striking in the cells of the medulla. A sig- 
nificant tyrosine augmentation in the me- 
dulla cells was found in 3 out of 4 dogs 3 to 6 
hours after gastrectomy. 
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DISCUSSION 


The marked elevation of tyrosine in the 
medulla cells of the adrenal gland after sur- 
gery agrees with our previous data (2, 3) 
that changes in the quantity of the amino 
acid tyrosine can be seen in an organ dis- 
tant from the site of the major surgery. 

The rapidity with which the elevation of 
the tyrosine occurs in the medulla cells of 
the adrenal is indeed striking and compares 
very closely with the rapidity of the tyrosine 
increase in the liver cells following surgery. 

The differential response of the cells from 
the different parts of the adrenal after sur- 
gery is of great interest because the findings 
are in keeping with the metabolic activities 
in the two portions of the adrenal. 

As far as we know tyrosine does not seem 
to play a role in the formation of cortical 
hormones and, therefore, it is not surprising 
to find only slight changes in the tyrosine 
content in the glomerulosa and fasciculata. 
On the other hand, the marked elevation of 
tyrosine in the cells of the adrenal medulla 
merit special consideration in view of the 
relationship between tyrosine and epine- 
phrine. 

Recent biochemical evidence presented 
by Udenfriend and Wyngaarden has clearly 
shown that tyrosine is a precursor of epine- 
phrine and norepinephrine. Furthermore, 
clinical studies of patients who have under- 
gone severe stress, such as burns, show 
increased metabolism of epinephrine and 
norepinephrine. Berke and coworkers dem- 
onstrated that following thermal burns, pa- 
tients excreted increased amounts of epine- 
phrine and norepinephrine in the urine and 
that the degree of excretion paralleled the 
severity of the burns. 

In our own experiments, the striking in- 
crease in tyrosine within the cells of the 
medulla after surgery may be looked upon 
also as a response of the adrenal to major 
stress at a cellular level. We are cognizant 
of the fact that data on epinephrine excre- 
tion and epinephrine synthesis are not 
wholly comparable; nevertheless, the sug- 
gestion may be made that the two phenom- 


ena are interrelated. Further support of 
this concept is found in the fact that the 
cellular tyrosine increase occurs as early as 
1 to 6 hours after stress and the peak urinary 
excretion noted by Berke occurred within 
the first 8 hours following the burns. A 
simultaneous study of both epinephrine ex- 
cretion and intracellular tyrosine in the 
medulla in animals subjected to burns and 
major surgery is desirable and contem- 
plated. 


SUMMARY 


1. Quantitative cytochemical studies of 
DNA and tyrosine were done on adrenals 
of controls and of dogs on which a limited 
subtotal gastric resection had been done. 

2. The DNA content remained un- 
changed in the adrenal cells of operated 
upon dogs in contrast to the tyrosine con- 
tent which showed a striking increase in the 
medulla cells of the adrenal. 

3. The marked elevation of tyrosine in 
the cells of the adrenal medulla after sur- 
gery is discussed in view of its relationship 
to epinephrine and norepinephrine. 
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AN EVALUATION OF THE USE OF BILE, BILE SALTS, 
AND TRYPSIN IN THE PRODUCTION 
OF EXPERIMENTAL PANCREATITIS 


MARION C. ANDERSON, M.D., FORD VAN HAGEN, M.D., 
HAROLD L. METHOD, M.D., F.A.C.S., and W. HARRISON MEHN, M.D., F.A.C.S., 


Chicago, Illinois 


NUMEROUS METHODS have been devised to 
produce experimental pancreatitis; how- 
ever, only a few have been utilized exten- 
sively to evaluate the worth of various 
therapeutic measures in the human. The 
technique most frequently employed in- 
volves the injection of agents known to cause 
pancreatic injury into the large acces- 
sory pancreatic duct of the dog. Table I 
is a partial listing of such studies which 
shows the results obtained in untreated 
animals when several different agents were 
injected under varying degrees of technical 
control. 

Each of these methods has been criticized 
not only because the pressure used for in- 
jection is well above that known to exist 
physiologically within the pancreatic ductal 
system, but also the volume of an inducing 
agent required to produce fatality in a high 
proportion of any group varies considerably 
in different reports. When the volume is 
controlled according to animal weight the 
response in any given group is not suffi- 
ciently uniform to permit an accurate ap- 
praisal of results when various forms of 
treatment are evaluated. These findings sug- 
gest either a lack of adequate technical 
standardization or an inherent variability 
in the response of the mongrel dog. 

Since considerable clinical significance 
is attached to such studies, it is important 
that the experimental preparation ap- 
proximate the human form of the disease as 
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closely as possible, not only in mechanism of 
production but also in the clinical course as 
well as the pathologic appearance of the 
lesion. This study was undertaken to de- 
termine whether the elimination of certain 
technical variables would improve upon the 
uniformity of the response. Also we had 
hoped that an increase in the level of tech- 
nical control might produce an acute pan- 
creatitis under conditions more within the 
range of physiologic possibility. Finally, an 
opportunity was provided to compare the 
relative effectiveness of several different 
agents commonly used to produce ex- 
perimental pancreatitis. 

Previous investigators have recognized 
the importance of eliminating inconsis- 
tencies from the technique used to produce 
pancreatitis. Dragstedt and associates, Rich 
and Duff, Ivy and Gibbs, and Elliott and 
associates (4) emphasized the importance of 
ligating the smaller (Wirsung’s) duct. With- 
out this modification a portion of the ma- 
terial injected may reflux into the duo- 
denum through intrapancreatic communi- 
cations with the larger (accessory) system. 
Lewis and Wangensteen and Elliott and 
associates (4) utilized a controlled pressure 
system to replace the less accurate syringe 
injection technique. Flexner, Archibald, 
Ireneus, and Tejerina-Fotheringham ob- 
served that the concentration of bile salts 
in gallbladder bile may vary, and thereby 
influence the severity of the lesion. Hara 
and associates considered contamination 
and subsequent infection an important but 
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TABLE I.—RESULTS 


Material 
Author Problem injected 
Lewis, Wangensteen Treatment of pancreatitis GB bile 
(1950) with antibiotics 
Palmer (1951) Treatment of pancreatitis | Trypsin+ 
with banthine, Na-tauro- 
hexamethonium cholate 
Presky et al. (1951) Treatment of pancreatitis GB bile 
with aureomycin 
GB bile 
Shingleton et al. Treatment of pancreatitis Bile + trypsin 
(1952) with banthine (units ?) 
Rush and Treatment of pancreatitis GB bile 
Clifton (1952) with antitryptic 
substances 
Hoffman et al. Treatment of pancreatitis GB bile 
(1953) with antitryptic substance 
Kenwell and Wels Treatment of pancreatitis Trypsin + 
(1953) with albumin Na-tauro- 
cholate 
Hara et al. (1954) Production of a lethal GB bile 
sterile pancreatitis Trypsin 
Elliott et al. (1955) Treatment of pancreatitis GB bile 
with albumin 
Pollock (1956) Antitryptic substance GB bile 
in pancreatitis 
Khedroo (1957) Treatment of GB bile + 
pancreatitis with trypsin 
vagotomy 


variable factor in the outcome of experi- 
mental bile pancreatitis, and eliminated 


this source of error by the use of sterile. 


trypsin. 
METHODS 


Beginning with the simple method of in- 
jecting a known volume of fresh gallbladder 
bile into the accessory duct with a syringe, 
the technique was standardized by control- 
ling the injection pressure, the completeness 
of pancreatic duct obstruction, and the con- 
centration and sterility of the material in- 
jected in small groups of animals. 

Healthy mongrel dogs weighing from 9.1 
to 25.9 kilograms were fasted from 12 to 24 
hours prior to operation. Veterinary sodium 
nembutal was given intravenously to induce 
anesthesia, and under sterile conditions the 
abdomen was opened through a midline 
upper abdominal incision. The duodenum 
with attached pancreas was mobilized into 
the wound, and the large accessory duct 
carefully isolated (Fig. 1). In groups A and 
B a blunt 18 gauge needle was introduced 
into the extraduodenal part of the duct and 


Volume, Pressure Wirsung’s duct Fatality in 
Ce control clamped untreated animals 

10.5 (av.) 400-500 mm. No 18 of 23 died (78%) 
Hg 

5 (units?) No No 3 of 8 died (37.5%) 

5 

5-7.5 450-600 mm. No 5 of 10 died (50%) 
Hg 

10 Same No 10 of 11 died (91%) 

Not given 15mm. Hg Yes 7 of 10 died (70%) 


5-10 No, above No 5 of 6 died (83144%) 
18 cm. H2O 
press. 
5-10 No “moder. No 15 of 30 died (50%) 
press.” 
1/3.5 Ibs. No No 12 of 12 died (100%) 
No amt. 
given for 
bile salt 
6-10 No e 8 of 12 died (67%) 
Not given No ? 19 of 21 died (90%) 


(160-200,000 u.) 


4-6 100mm. Hg = Yes 6 of 6 died (100%) 
10 No No 10 of 12 died (83%) 
10 No No 7 of 10 died (70%) 


5 
(10,000 u.) press.” 


secured in position with a silk ligature. In 
subsequent groups, the duodenum was 
opened opposite the accessory duct papilla 
and a polyethylene cannula, inserted di- 
rectly through this opening, was held in 
position by a ligature placed around the 
duct outside the duodenal wall. In group A, 
bile was forcefully injected with a syringe. 
Thereafter the level of pressure was con- 
trolled by using a side-arm mercury manom- 
eter. In group C and each subsequent 
group the lesser duct was isolated and 
ligated. 

In groups A to C fresh gallbladder bile 
was injected, and the effect of controlling 
only the volume of the material injected 
(group A), the volume and pressure of in- 
jection (group B), and volume, pressure, and 
degree of pancreatic duct obstruction (group 
C) was compared. In groups D and E 
decholin (Na-dehydrocholate), a synthetic 
bile salt of known concentration (1.0 gm./5 
ml.) and sterility, was injected while control 
of volume, pressure of injection, and com- 
pleteness of duct obstruction was main- 
tained. In group F a solution of activated 
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tr, psin (tryptar), also of known concentra- 
tion (10,000 c.c. per ml. of a phosphate buf- 
fer used as a diluent) and sterility, was em- 
ployed. The latter agent was examined by 
the manometric method described by Zel- 
ler, Devi, and Carbon and found to contain 
full tryptic activity. Also, this solution 
rapidly digested the colloidal coat from 
x-ray film. Finally, a combination of bile 
salt and trypsin was injected in group G. 
After completing the injection the accessory 
duct was ligated as the cannula was with- 
drawn. Duodenotomies were closed with a 
double layer of continuous No. 3-0 chromic 
catgut. 

Postoperatively, animals were allowed 
food and water as tolerated; however, no 
treatment of any kind was given. Autopsies 
were performed as soon as possible after 
death. In certain parts of the study, sur- 
vivors were sacrificed at intervals following 
induction; however, others were observed 
for at least 1 month (Table II). 

Early in the study, laboratory determina- 
tions, including hemoglobin, hematocrit, 
leucocyte counts, serum amylase, and fast- 
ing blood sugar levels, were recorded before 
and after operation. Regardless of the clin- 
ical course or pathologic severity of the 
lesion, leucocyte and amylase levels were 
significantly elevated. Similar findings have 
been previously reported by Thistlethwaite 
and Hill. Hemoglobin and hematocrit 
values increased in proportion to the degree 
of shock present. These studies, therefore, 
appeared to add little to a careful evalua- 
tion of the clinical course and the gross and 
microscopic changes observed at autopsy. 


RESULTS 


Postoperative course. Animals were ob- 
served closely following production of pan- 
creatitis and divided into three groups ac- 
cording to the severity of the clinical course. 
With severe involvement, death often oc- 
curred during the first 12 to 18 hours after 
eration. Findings included prostration, 
Vomiting, diarrhea, spasmodic or convul- 
si € movements, and finally progressive 
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Fic. 1. Anatomy of the dog pancreas showing the rela- 
tionship of the ducts and the technique employed in 
groups C to G. 


shock and death, usually within 48 hours. 
Dogs with lesser degrees of injury were alert 
and able to stand in the cage within 24 
hours; however, a period of 1 to 3 days was 
necessary to regain a desire for food. Be- 
tween these extremes were animals with an 
intermediate course characterized by weak- 
ness, occasional vomiting, and anorexia. 
Severe manifestations of shock and convul- 
sions were rarely seen; however, the ulti- 
mate outcome was often difficult to predict. 

Pathologic findings. Here again pathologic 
changes were divided according to the ex- 
tent and severity of the injury into severe, 
moderate, or minimal. Gross changes cor- 
related well with the clinical course in most 
instances. The degree of injury was not 
equal in all parts of the gland, and fat 
necrosis as well as abdominal fluid varied 
in amount even with marked pancreatic in- 
jury. With severe involvement the pancreas 
was friable, edematous, and hemorrhagic. 
Often, in the most fulminant cases, in which 
death occurred in the first 12 to 18 hours, 
friability and edema were more evident 
than hemorrhage which became a prom- 
inent factor in animals surviving at least 24 
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Volume 


Postoperative 


Animal Weight injected (ml.) course 


TABLE II—SUMMARY 


Extent of 


pathologic lesion 


Group A 
1 57 10 Died 80 hours Moderate 
2 54 10 Died 36--40 hours Severe 
3 25 10 Died 30 hours Severe 
4 30 10 Died 16 hours Severe 
5 26 8 Died 40 hours Severe 
6 A 8 Died 12 hours Severe 
7 35 6 Died 60 hours Severe 
8 32 8 Died 12 hours Severe 
Agent—GB bile; pressure—syringe; Wirsung’s duct not clamped 
Group B 
9 35 6 Died 40 hours Severe 
10 35 6 Died 40 hours Severe 
11 32 6 Died 40 hours Moderate 
12 34 6 Survived Not sacrificed 
13 35 i Survived Not sacrificed 
14 30 6 Survived Not sacrificed 
15 30 6 Died 5 days Moderate 
Agent—GB bile; pressure—200 mm. Hg; Wirsung’s duct notclamped 
Group C 
16 34 10 Survived Not sacrificed 
17 35 9 Died 18 hours Severe 
18 42 10 Died 18 hours Moderate 
19 45 10 Died 3 days Severe 
20 40 9 Survived Not sacrificed 
pA | 30 12 Died 18 hours Severe 
22 30 10 Died 24 hours Severe 
23 33 9 Died 10 days Moderate 
24 33 12 Survived Not sacrificed 
25 30 11 Survived Not sacrificed 
Agent—GB bile; pressure—500 mm. Hg; Wirsung’s duct clamped 
Group D 
26 35 15 Sacrificed 7 days Moderate 
27 22 AZ Died 2 days Severe 
28 30 15 Sacrificed 7 days Minimal 
29 40 1S Sacrificed 6 days Moderate 
30 34 15 Sacrificed 6 days Minimal 


Agent—decholin; pressure—400 mm. Hg; Wirsung’s duct clamped 


hours. Gross infection and abscess forma- 
tion occurred later and were rarely demon- 
strated during the first 72 hours. In dogs 
which survived a week or more, abdominal 
findings were less impressive except for ad- 
hesions in the operative area and a pale in- 
durated gland with occasional well en- 
capsulated abscesses. 

Microscopically, the degree of injury 
varied in different parts of the gland, de- 
pending upon the distribution of the agent. 
In severe cases, edema and marked necrosis 
were again noted to be more prominent 
during the first 18 hours (Fig. 2) than was 
hemorrhage which became a major factor 
somewhat later (Fig. 3). The longer the 
survival with severe clinical and pathologic 


Volume Postoperative 
Animal Weight injected(ml.) course 


Extent of 
pathologic lesin 


Group E 
31 PA 20 Died 30 hours Severe 
32 27 20 Died 4 days Severe 
33 28 20 Sacrificed 3 weeks Minimal 
34 30 20 Died 11 days Minimal; had 
pneumonia 
35 27 20 Sacrificed 2 weeks Moderate 
36 30 20 Sacrificed 6 days Moderate; 
had distem- 
per 
37 30 20 Died 40 hours Severe 
38 28 20 Diec 24 hours Severe 
39 30 20 Died 8 days Severe 
40 30 20 Died 40 hours Severe 
Agent—decholin Pressure—600 mm. Hg Wirsung’s duct 
clamped 
Group F 
41 35 8 Sacrificed 5 days Moderate 
42 30 7 Sacrificed 5 days Minimal 
43 30 6 Sacrificed 5 days Moderate 
44 30 6 Sacrificed 7 days Minimal 
45 30 6 Sacrificed 7 days Moderate 
46 35 8 Sacrificed 7 days Moderate 
47 32 10 Lived 1 month Not sacrificed 
48 23 10 Lived 1 month Not sacrificed 
Agent—trypsin Pressure—200 mm. Hg Wirsung’s duct 
clamped 
Group G 
49 35 15 Sacrificed 4 days Moderate 
50 30 15 Sacrificed 4 days Moderate 
51 28 15 Died 4 days Severe 
52 22 15 Sacrificed 5 days Minimal 
53 33 15 Died 6 days Severe 
54 33 15 Sacrificed 7 days Moderate 


Agent—trypsin-decholin (1:1) 


Pressure—400 mm. Hg Wirsung’s duct clamped 


findings, the greater was the degree of 
edema, hemorrhage, and leucocytic in- 
filtration (Fig. 4). With less profound clin- 
ical findings and longer intervals between 
operation and death, infection with marked 
leucocytic infiltration and abscess forma- 
tion often became a definite factor in the 
disease (Fig. 5). In animals which recovered 
and were later sacrificed, the degree of ac- 
inar destruction was variable, and, depen:|- 
ing upon the time lapse, fibrosis, duct il 
dilation, and localized abscesses were more 
prominent microscopic features (Fig. 6). 
Based upon these clinical and patholog'¢ 
findings, the degree of pancreatic injury r- 
sulting from each method was classific 
as minimal, moderate, or severe. Obvio's 
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Fic. 2. Dog 4. Died 16 hours after operation. Severe 
edema and acinar necrosis are the prominent features. 
In the lower left part of the photograph are numerous 
small fragments of recently destroyed acini which give 
the appearance of red blood cells. Very little hemorrhage 
was observed in this specimen. Hematoxylin and eosin, 
X 190. 


differences in the pathologic appearance of 
iesions produced by different agents are 
compared in photomicrographs which ac- 
company the discussions which follow. 

Technical factors controlled (Table II). Con- 
trol of the volume of material injected only 
(group A).—When 6 to 10 milliliters of 
fresh gallbladder bile were injected into the 
accessory pancreatic duct with a syringe, a 
pancreatitis was produced in which both 
clinical and pathologic findings were re- 
niarkably severe. Only 2 of 8 dogs survived 
longer than 40 hours and all were dead 
within 80 hours. In only 1 instance were 
po thologic changes considered less than 
sc vere. 

{n terms of fatality there is little question 
t!at such a preparation is highly consistent; 


Fic. 3. Dog 7. Died 60:hours after operation. Severe 
necrosis is evident. Also hemorrhage has occurred into 
the interstitial spaces surrounding individual acini. 
Hematoxylin and eosin, X 190. 


however, several serious objections are justi- 
fied. When the inducing material is force- 
fully injected with a syringe, pressures fall 
in the range of 800 to 1,500 millimeters of 
mercury and are difficult to duplicate from 
one animal to the next. 

Such preparations are, therefore, the 
product of a mechanism which has little or 
no correlation with conditions existing 
pathophysiologically either in the dog or 
human and which is difficult to reproduce. 
Thus, failure to obtain improvement when 
various types of therapy are evaluated when 
this form of pancreatitis is used is no proof 
that a similar regimen would be worthless 
in man. Conversely, when improvement is 
demonstrated, one cannot be certain whether 
this is a reflection of the treatment, of 
variations in the pressure used for injection, 
or the result of a partial loss of the material 
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tion to severe necrosis and hemorrhage, leucocytic in- 
filtration is becoming an important factor. Hematoxylin 
and eosin, X 190. 


into the duodenum through the lesser duct 
system. 

Control of the volume of the material in- 
jected and the pressure of injection (group 
B).—When fresh gallbladder bile is used to 
produce pancreatitis it has been repeatedly 
shown that pressures well above the physio- 
logic range (20 to 40 cm. H,O) are neces- 
sary to cause a lesion sufficiently severe to 
result in death in a high percentage of any 
untreated group of animals. Group B con- 
firms this finding and, in addition, reveals 
that considerable variation in clinical course 
and pathologic findings results when equal 
volumes (6 to 7 ml.) and pressures (200 


severe pancreatitis within 2 days, 2 animals 
with moderately severe pathologic findings 
died after 40 hours and 5 days, and 3 re- 
covered completely from the procedure. 

Control of the volume of material inject- 


mm. Hg) are used. Two dogs died with: 
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ed, the pressure of injection and the comple te- 
ness of pancreatic duct obstruction (group 
C).—The frequency with which a functional 
communication exists between the accessory 
duct and the Jesser system was determined 
in a group of 46 dogs. With the duodenum 
open, a small amount of saline was injected 
into the accessory duct while observing the 
region of the bile duct papilla for regurgita- 
tion. In 31 animals a portion of the bile 
would have refluxed into the duodenum by 
this route. Thus in 67 per cent of the group 
neither the volume nor the pressure could 
be accurately controlled until this source of 
error was eliminated. 

Even with the lesser duct obstructed, the 
response of individual animals to the injec- 
tion of a known volume of fresh gallbladder 
bile, using controlled pressures, was incon- 
sistent (group C). With an increased volume 
(9 to 12 ml.) and pressure (500 mm. Hg) 4 
animals succumbed rapidly with severe pan- 
creatitis, 2 died after periods of 18 hours and 
10 days with less marked pathologic changes, 
and 4 made a complete recovery. The dif- 
ference in response of individual animals is 
even more apparent when groups B and C 
are compared. Dog 9, weighing 35 pounds, 
died after an injection of 6 cubic centimeters 
of gallbladder bile under 200 millimeters of 
mercury pressure without control of Wir- 
sung’s duct, while dog 24, of similar size, 
survived the injection of 12 cubic centi- 
meters of the same agent under 500 milli- 
meters of mercury with Wirsung’s duct li- 
gated. These findings confirm previous im- 
pressions that pancreatitis produced with 
fresh gallbladder bile varies greatly in any 
small group of animals. This is true despite 
the control of volume, pressure, and com- 
pleteness of pancreatic ductal obstruction 
and suggests that other factors, including 
the concentration or the sterility of the mi- 
terial injected, may influence the uniformi'y 
of the lesion. 

Control of the concentration and sterili'y 
of the agent used to produce experiment. 
pancreatitis.—It is a well known fact th.t 
the concentration of bile salts and oth 
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Fic. 5. Dog 1. Died 80 hours after operation. Necro- 
sis with superimposed abscess formation. Much of the 
gland was spared from severe injury in this animal. 
Hematoxylin and eosin, X 190. 


constituents of gallbladder bile may vary. 
Flexner demonstrated that fresh gallbladder 
bile was toxic because of its content of bile 
salts, and that following extraction of the 
colloidal fraction of the bile, a more uni- 
form response resulted. He suggested that 
colloids are capable of adsorbing bile salts, 
which would otherwise produce injury when 
injected into the pancreas. For these reasons, 
Flexner and later Palmer, Kenwel] and 
Wels, and others have utilized purified bile 
salts (taurocholic acid) of known concentra- 
tion in an effort to effect a more standard 
lesion. 

The exact role of trypsin in the etiology 
o' human pancreatitis is not completely 
e tablished; however, this agent has been 
wilized experimentally alone or in com- 
| nation with bile or bile salts, and also has 
t.e advantage that both the concentration 
wad sterility can be controlled. 


Fic. 6. Dog 15. Died 5. days after operation. Several 
normal appearing acini are associated with a marked 
fibrocytic reaction and focal abscess formation. Hema- 
toxylin and eosin, X 190. 


When pure sterile decholin was injected 
in volumes of 12 to 15 milliliters under 400 
millimeters of mercury, only 1 fatality oc- 
curred in a group of 5 animals (group D). 
Pathologic changes varied from severe in 1 
to moderate in 2, and minimal in 2. The 
pathologic character of the lesion was similar 
to that observed with bile (Fig. 7), although 
decholin is considerably less toxic than com- 
parable amounts of bile. When the volume 
was increased to 20 cubic centimeters and 
the pressure to 600 millimeters of mercury 
in a group of 10 animals (group E), there 
was a definite increase in the mortality as 
well as the severity of pathologic changes 
found at autopsy; however, a wide range of 
response persisted. Four dogs died with 
severe pancreatitis within 40 hours, and 2 
died after 4 and 8 days, also with marked 
pancreatitis. Three animals were sacrificed 
at 1, 2, and 3 week intervals, with minimal 
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Fic. 7. Decholin pancreatitis. Animal died 40 hours 
after operation. Considerable edema, necrosis, and round 
cell infiltration. Hematoxylin and eosin, X 190. 


or moderate degrees of pancreatic injury 
remaining, and 1 died of pneumonia after 
11 days with very minimal evidence of 
pancreatitis. 

Pure trypsin was injected in a group of 8 
dogs (group F) in amounts ranging from 6 
to 10 milliliters under 200 millimeters of 
mercury pressure. Six animals were sacri- 
ficed 5 to 7 days following operation and in 
none was the pancreatitis severe. The 2 
remaining dogs were observed for a period 
of 1 month and appeared to recover com- 
pletely from the procedure. Because of the 
time lapse between the induction and sacri- 
fice, pathologic findings were characterized 
by considerable fibrotic reaction. Pancreatic 
necrosis and hemorrhage were rarely ob- 
served, and in general acinar architecture 
was not seriously altered (Fig. 8). It is 
doubtful that significant necrosis or hemor- 
rhage was present even during the early 


stages of the disease, since these severe pat- 
ologic findings were nearly always associat: d 
with some degree of fatality in other grou)s. 
Thus, trypsin alone does not produce a ie- 
sion of comparable severity either clinicaliy 
or pathologically to that which follows bile 
injection when similar technical conditions 
are maintained. 

In 6 dogs injected with 15 cubic centi- 
meters of a 1:1 combination of decholin and 
trypsin at a pressure of 400 millimeters of 
mercury (group G), 2 animals died after 4 
and 6 days with severe pancreatitis while 4 
survived and were sacrificed between the 
fourth and seventh days. The pancreatitis 
in these animals was considered to vary from 
minimal to moderate (Fig. 9). 


COMMENT 


Several methods used to produce experi- 
mental pancreatitis in the dog have been 
evaluated by using varying degrees of tech- 
nical control. 

1. Fresh gallbladder bile injected into the 
main pancreatic duct results in a response 
which varies from severe pancreatic injury 
and death to less profound changes and sur- 
vival. The proportion of animals with severe 
involvement was greatest when extremely 
high injection pressures were used. When 
similar volumes were introduced under 
lower measured levels of pressure, and with 
complete obstruction of the pancreatic duc- 
tal system, considerable variation in the clin- 
ical course and pathologic findings was 
noted. This was true despite the use of 
pressures wel]l above the physiologic range. 

2. Decholin, a synthetic bile salt, caused 
a less severe pancreatitis than that observed 
when comparable amounts of bile were in- 
jected. Here again, despite large volumes 
and injection pressures well beyond physio- 
logic levels, there occurred a wide variation 
in the degree of pancreatic injury. 

3. Pure activated trypsin resulted in 1 
pancreatitis which was less severe than that 
observed with bile or decholin, and th: 
clinical course of the disease was milder. 

4. Trypsin and bile salts (decholin) com- 
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Fic. 8. Trypsin pancreatitis. Animal sacrificed on 
seventh postoperative day. Much of the acinar architec- 
ture preserved. The ductal system is dilated, and con- 
siderable fibroblastic response and minimal round cell 
infiltration are present. Hematoxylin and eosin, X 190. 


bined did not appear to produce a lesion in 
any way superior to that observed when bile 
salts were used alone. 
Thus, control of the volume of the ma- 
terial injected, the injection pressure, the 
degree of obstruction in the pancreatic duc- 
tal system, and the concentration and ste- 
rility of the agent used to produce pancrea- 
titis failed to eliminate a wide variation in 
the response of mongrel dogs to these agents. 
The lack of uniformity was manifested not 
Only in the clinical course and mortality 
rates, but also in the degree of gross and 
microscopic injury observed at autopsy. 
Certain other factors may be of impor- 
tance in the variable response obtained: 
(«) Considerable difference in the distribu- 
ton of the material injected may be expected 
\ien a large interlobular duct is ruptured, 
p-rmitting much of the agent to pass into 


Fic. 9. Trypsin-decholin pancreatitis. Animal sacri- 
ficed on the fifth day. Although some necrosis and some 
edema are present many acini are intact. Islands of 
Langerhans are quit prominent. Hematoxylin and eosin, 
x 190. 


the interstitial tissues surrounding lobules, 
and when small intralobular ductules are 
torn with consequent extravasation into the 
gland substance proper. The latter results 
in a diffuse involvement whereas the former 
causes a widening of interlobular spaces 
with less change in individual lobules. One 
would suppose that rupture of small duc- 
tules would produce a more severe injury 
with a higher mortality, and it is our impres- 
sion that this was the case. This fact may 
account for the severe pancreatitis regularly 
observed when extremely high pressures 
were employed, since a more generalized 
distribution of the agent is possible even 
when a portion of the material is lost through 
a tear in one of the larger ducts. This princi- 
ple may also explain the extensive lesions 
produced at high pressures despite the loss 
of part of the material into the duodenum 
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through patent communications with Wir- 
sung’s duct. (b) Occasionally, the body and 
tail of the pancreas is drained by a large 
Wirsung’s duct which has no communica- 
tion with the accessory system. In this case, 
an injection into the accessory duct results 
in an isolated area of pancreatitis in the head 
of the gland from which the animal may 
recover. (c) Finally, it is well known that 
the response of any group as heterogenous 
as the mongrel dog is highly variable. Only 
when large numbers of animals are studied 
can this difference in species, age, sex, and 
vitality of individual members of any group 
be overcome. To date, unfortunately, this 
important factor has not always received 
adequate consideration. The size of animal 
groups in this study was limited intentionally 
to emphasize the poor quality of results ob- 
tained when insufficient animals are em- 
ployed. 

All of these methods can be criticized be- 
cause unphysiologic conditions are required 
to produce a pancreatitis which is sufficiently 
uniform in terms of fatality. In addition, the 
pathologic findings observed when _ these 
techniques are employed do not necessarily 
correspond closely with those seen in human 
pancreatitis. Obviously, the ideal experi- 
mental lesion would be one in which all 
etiologic factors operating in the human 
form of the disease are accurately repro- 
duced. This need for an adequate prepara- 
tion doubtless explains why many investi- 
gators, after an unsatisfactory experience 
with one of these techniques, have under- 
taken studies designed to clarify the etiologic 
factors involved in pancreatitis especially 
when physiologic conditions are maintained. 

Recently, Elliott and associates (3) have 
reported that the incubation products of 
bile and trypsin and Nemir and Drabkin 
that those of blood and trypsin have pro- 
duced a more consistent lesion with patho- 
logic findings closely similar to those in 
human pancreatitis. Also Pfeffer, Stasior, 
and Hinton have produced severe pancrea- 
titis by means of a closed loop duodenal 
obstruction. Although such procedures have 


been utilized less extensively, future studies 
may prove them preferable to the methods 
employed in this study. 


SUMMARY 


Acute experimental pancreatitis was pro- 
duced in 54 mongrel dogs by the injection 
of bile, bile salts, or trypsin into the pan- 
creatic ductal system. The injection tech- 
nique was varied by controlling the volume 
of the agent, the pressure of injection, and 
the completeness of pancreatic duct obstruc- 
tion. In addition, the concentration and 
sterility of the agent was standardized when 
either sterile synthetic bile salts (decholin) 
or sterile trypsin was employed. 

When bile was used, control of the volume 
of material injected, injection pressure, and 
completeness of pancreatic duct obstruction 
failed to alter a wide variation in the degree 
of pancreatic injury as judged by the clinical 
course and pathologic findings in small 
groups of animals. With these factors con- 
trolled, and using either decholin or pure 
trypsin, separately and in combination, the 
uniformity of the response was not improved. 

Because of the highly variable results ob- 
tained, these agents should be used to pro- 
duce experimental pancreatitis only when 
large numbers of animals are available for 
study. 

When any of these agents are employed, 
conditions well outside the physiologic range 
are necessary to produce lesions sufficiently 
severe to cause death in a high percentage 
of animals. Such preparations, therefore, 
are not ideal when used to study the efficacy 
of various therapeutic measures in human 
pancreatitis. 


REFERENCES 


1. ARrcHIBALD, E. The experimental production >f 
pancreatitis in animals as the result of the resistan:¢ 
of the common duct sphincter. Surg. Gyn. Obs’., 
1919, 28: 529-545. 

2. Dracstept, L. R., Haymonp, H. E., and Exis, J. 
Pathogenesis of acute pancreatitis (acute pancreat c 
necrosis). Arch. Surg., 1934, 28: 232-291. 

3. D. W., R. D., and  , 
R. M. Alterations in the pancreatic resistance to bi ¢ 
in the pathogenesis of acute pancreatitis. An). 
Surg., 1957, 146: 669-682. 


\ 
‘ 


Anderson e¢ al.: EVALUATION OF USE OF BILE, BILE SALTS, AND TRYPSIN 703 


Exuiott, D. W., ZoLLINGER, R. M., Moore, R., and 
E.uison, E. H. The use of human serum albumin 
in the management of acute pancreatitis. Gastro- 
enterology, 1955, 28: 563-587. 

FLExNER, S. The constituent of the bile causing 
pancreatitis and the effect of colloids upon its action. 
J. Exp. M., 1906, 8: 167-177. 

Hara, M., THompson, B. W., and Hupson, L. H. 
The comparative effects of dextran and blood in 
lethal sterile pancreatitis. Surgical Forum; Clinical 
Congress 1955. Vol. VI, pp. 377-380. Chicago: 
American College of Surgeons, 1956. 

Horrman, H. L., Jacoss, J., and FREEDLANDER, 
S. O. Use of crystalline soybean trypsin inhibitor in 
acute hemorrhagic pancreatitis in dogs. Arch. Surg., 
1953, 66: 617-623. 


. IreNEus, C. Experimental bile pancreatitis with 


special reference to recovery and to the toxicity of 
the hemorrhagic exudate. Arch. Surg., 1941, 42: 
126-140. 

Ivy, A. C., and Gisss, G. E. Pancreatitis, a review. 
Surgery, 1952, 31: 614-642. 


. KENWELL, H. N., and WExs, P. B. Acute hemor- 


rhagic pancreatitis; report of 11 consecutive cases 
treated with human serum albumin. Surg. Gyn. 
Obst., 1953, 96: 169-170. 


. Kueproo, L. G. Acute hemorrhagic pancreatitis; 


an experimental method of its production and a 
study of the effect of vagotomy. Arch. Surg., 1957, 
74: 220-224. 

Lewis, F. J., and WANGENSTEEN, O. H. Antibiotics 
in the treatment of experimental acute hemorrhagic 
pancreatitis in dogs. Proc. Soc. Exp. Biol., N. Y., 
1950, 74: 453-455. 


. Nemie, P., and Draskin, D. L. The pathogenesis of 


acute necrotizing hemorrhagic pancreatitis; an ex- 
perimental study. Surgery, 1956, 40: 171-184. 


14. 


18. 


20. 


22. 


PatmerR, J. D. The effect of autonomic blocking 
agents on experimental pancreatitis. Surgical Forum 
1951; American College of Surgeons. Vol. II, pp. 
560-565. Philadelphia and London: W. B. Saun- 
ders, 1952. 

PrerFer, R. B., Srastor, O., and Hinton, J. W. The 
clinical picture of the sequential development of 
acute hemorrhagic pancreatitis in the dog. Surgical 
Forum; Clinical Congress 1957. Vol. VIII, pp. 
248-251. Chicago: American College of Sur- 
geons, 1958. 

Po.ttock, A. V. Antitryptic substances in experi- 
mental acute pancreatitis. Surg. Gyn. Obst., 1956, 
102: 483-486. 

Presky, L., SCHWEINBERG, F. B., JAcos, S., and 
Fine, J. Aureomycin in experimental pancreatitis 
of dogs. Surgery, 1951, 30: 652-656. 

Ricu, A. R., and Durr, G. L. Experimental and 
pathological studies on the pathogenesis of acute 
hemorrhagic pancreatitis. Bull. Johns Hopkins 
Hosp., 1936, 58: 212-258. 

Rusu, B., and Curtron, E. E. The role of trypsin in 
the pathogenesis of acute hemorrhagic pancreatitis 
and the effect of an antitrypsin agent in treatment. 
Surgery, 1952, 31: 349-360. 

SuHINGLETON, W. W., ANLYAN, W. G., and Davin, 
A. K. Treatment of experimental acute pancreatitis 
with banthine. Surgery, 1952, 31: 490-494. 
TEJERINA-FOTHERINGHAM, W. Acute pancreatitis. 
Gastroenterology, 1948, 10: 687-696. 
TuistLeTHwaiTE, J. R., and Hitt R. P. Serum 
amylase levels in experimental pancreatitis. Sur- 
gery, 1952, 31: 495-501. 

ZELLER, E. A., Devi, A., and Carson, J. A. Mano- 
metric determination and specificity of trypsin and 
related proteases. Fed. Proc., Balt., Vol. 15, No. 1, 
1956 (March). 


= 
ds : 
= 
0. 
O- 
n- 16. ‘ 
h- 
ne 17. 
id 
8 
c- 
id 
9, 
|| 
1e 
id 
yn 
ll 
or 
d, 
se 
ly 
re 
n 
of 
ce 
’ 
lis 


MIMI D. SLOMINSKI, M.D., Chicago, Illinois 


APPARENTLY, it has been assumed that 
bronchogenic carcinoma spreads, or metas- 
tasizes, primarily through the lymphatics, 
and a considerable amount of interest has 
recently been focused on the zones of lym- 
phatic spread from the lung into and 
through the mediastinum. This increasing 
concern with the lymphatic spread of bron- 
chogenic carcinoma has led to the develop- 
ment of a more radical operative procedure 
which is designed to incorporate total 
mediastinal lymph node removal along with 
pneumonectomy. The evolution of this radi- 
cal pneumonectomy, its technical details, 
and the results obtained in 145 cases, are 
clearly presented in a scholarly article by 
Brock and Whytehead. They believe that 
utilization of this more radical surgical 
procedure provides the only hope for in- 
creasing the percentage of cures in cases 
treated surgically. 

There exists, however, another avenue 
for metastatic spread from these tumors 
which has received less attention, but which 
may be of great importance in determining 
survival of patients with this disease. This is 
the avenue of direct vascular spread avail- 
able to those tumors which invade the pul- 
monary or bronchial veins. 

Data on the incidence of vascular invasion 
in cases of bronchogenic carcinoma derived 
from studies on autopsy material are not of 
great practical value since they reflect the 
situation at an advanced stage of the disease. 
Little information is available in the litera- 
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THE INCIDENCE OF BLOOD VESSEL INVASION IN 
BRONCHOGENIC CARCINOMA 
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ture regarding the frequency with which 
vascular invasion has occurred in carci- 
nomas that are in an earlier stage and still 
suitable for resection. 

Until recently there were but few reports 
dealing directly with this feature of broncho- 
genic carcinoma. Aylwin reviewed histo- 
logic sections from a series of surgically 
removed pulmonary carcinomas, and re- 
ported a 40 per cent incidence of pulmonary 
vein invasion by this technique. Engell, as 
part of a larger study on the occurrence of 
tumor cells in circulating blood, studied 4 
cases of bronchogenic carcinoma. He ob- 
tained blood samples from the pulmonary 
vein in each case during surgery, and found 
infrequent tumor cells present in 3 of these. 
In the fourth case, tumor cells were present 
only after manipulation of the tumor- 
bearing area, but they were present in much 
greater number than in the other 3 cases. 

Studies concerned with the problem of 
vascular invasion by tumor, which utilize 
only histologic methods, are hampered by 
the inherent shortcomings of this approach. 
These result from, or are related to, the 
chance that the area selected for sectioning 
may miss the site of vessel invasion. Since 
improved techniques for tumor cell identi- 
fication through cytologic studies with the 
Papanicolaou stain have become available. 
methods have been developed which greatl\ 
facilitate tumor cell identification in the 
presence of blood (4). Thus, it is a valuable 
method for use in detecting tumor cells in 
perfusion fluids obtained from fresh surgica' 
specimens. In an attempt to gain further 
information on the incidence of vasculai 
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Fic. 1. Case 8. a, Tumor cell obtained from vessel perfusates. b, Section through pulmonary ar- 
tery. Hematoxylin and eosin. c, Same section as shown in “‘b” stained for elastic tissue. The pul- 
monary artery has been sectioned transversely. Note invasion through the entire wall. 


invasion in bronchogenic carcinoma we 
have utilized the cytologic as well as the 
histologic approach to study the specimens 
obtained from 15 cases treated surgically. 


MATERIAL AND METHOD 


The specimens used in the present study 
were obtained from patients on the thoracic 
surgery service of the Veterans’ Adminis- 
tration Hospital, Hines, Illinois and repre- 
sent 15 consecutive resections for pulmonary 
carcinoma. Nine consisted of total lungs, 
while 6 were lobes. In each instance the 
procedure of study was the same. During 
the operative procedure, ligatures placed 
distally on branches of the pulmonary artery 
and vein were left long to facilitate identi- 
fication of these structures on the specimen 
after its excision. The operative specimen 
was perfused immediately following its 
removal from the chest. Blunt tipped can- 
iulas were inserted in the pulmonary artery 
and vein or veins. These were carefully tied 
‘0 prevent leakage of blood and fluid. So- 
cium chloride solution, 0.89 per cent, con- 
‘aining 1 milligram of heparin per cubic 
‘entimeter, was then perfused by gravity 
‘nrough the pulmonary artery, the perfusate 


being collected through short plastic tubing 
connected to the cannulated pulmonary 
vein or veins. One thousand cubic centi- 
meters of fluid were used for perfusing a 
lung, while 500 cubic centimeters were used 
for a lobe. 

Dissection of the specimen was next 
carried out beginning at the hilum with the 
bronchus, which was opened distally to the 
tumor. At this point 2 smears were taken 
directly from the exposed tumor surface 
and placed in an alcohol and ether solution. 
These slides furnished a ‘‘control’’ slide for 
each specimen and made possible accurate 
classification of abnormal cells obtained 
from the perfusated fluid of that specimen. 
Next, the pulmonary vein was dissected, 
beginning at the hilum, and proceeding 
distally to the tumor. Three tissue sections 
were then cut from the tumor bearing area. 
These sections were cut -at right angles to 
the bronchus containing the tumor, and 
care was taken to include portions of the 
adjacent pulmonary vein most intimately 
related to the tumor mass. Following fixa- 
tion, duplicate slides were made from each 
tissue section. One slide was stained with 
hematoxylin and eosin, while its duplicate 
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TABLE I.—SUMMARY OF CASES 


Lymph nodes Evidence of 
Case Mistologic showing vascular 
Patient No. Specimen diagnosis metastasis Perfusate Tissue section 
1 R. lung Squamous cell Negative Positive Positive 
carcinoma 
2 L. lung Squamous cell Positive Positive 
carcinoma 
3 L. lung Squamous cell Negative Positive 
carcinoma 
4 L. lung Squamous cell Negative Positive Positive 
carcinoma 
5 R. lung Anaplastic Positive Positive Positive 
bronchogenic 
carcinoma 
6 R. lung Anaplastic Negative Positive Positive 
bronchogenic 
carcinoma 
R. lung Anaplastic Negative Positive Positive 
bronchogenic 
carcinoma 
| 8 L. lung Squamous cell Positive Positive Positive 
carcinoma 
9 Left Anaplastic Positive Negative 
upper lobe carcinoma 
10 Left Squamous cell Positive Negative Negative 
lower lobe carcinoma 
11 L. lung Squamous cell Negative Positive Positive 
carcinoma 
rae eee i2 Left Squamous cell Negative Positive Negative 
upper lobe carcinoma 
13 Left Adenacarcinoma Negative Positive Positive 
upper lobe 
14 Right Squamous cell Negative Negative Positive 
lower lobe carcinoma 
15 Right Squamous cell Negative Positive Positive 
upper lobe carcinoma 


*Specimen included mediastinal node dissection. 


was prepared with the Weigert-van Gieson 
stain for elastic and connective tissues. 

The perfusion fluid was centrifuged and 
attempts were made to concentrate any 
malignant cells by means of the albumin 
flotation technique (4). After making smears 
from the sediment, the remainder of it was 
resuspended in 5 cubic centimeters of physi- 
ologic saline and layered carefully over a 
solution of bovine albumin having a specific 
gravity of 1.054. This specific gravity is 
slightly lower than that of erythrocytes but 


higher than that of most nucleated cells. 
After centrifuging for 25 minutes at 2,500 
revolutions per minute, the layer of cells 
floating at the albumin-saline interface was 
drawn off, and smears were made. The sedi- 
ment, consisting of erythrocytes and other 
cells heavier than the albumin, was also 
saved and smears made. Following fixation 
in ether-alcohol solution, these smears, to- 
gether with the control smear previously 
taken from the tumor surface, were stained 
according to the technique of Papanicolaou. 


CINOMAS 


Positive Negalive 
lymph nodes lymph nodes 
Perfusion and 
histology positive... ... 7 
Perfusion positive, 
histology negative...... 1 
Perfusion negative, 
histology positive... ... 1 
Perfusion and 
histology negative...... 1 


TABLE II.—FIFTEEN RESECTED PULMONARY CAR- 


Lymph nodes 
not examined 


In all cases but 1 (in which the perfusate 
was kept in the refrigerator over night) 
fixation of the smears occurred not longer 
than 3 hours after the specimen was re- 
moved from the patient. 


RESULTS 


The findings are compiled in Table I 
Twelve of the 15 cases showed carcinom: 
cells in the perfusate. Of the 3 perfusate: 
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Fic. 2. Case 13. a, Tumor cells obtained from vascular perfusate fluid. b, Section of the tumor. 
Hematoxylin and eosin. c, Same tissue section as shown in ‘‘b’’ with stain for elastic tissue. This 
demonstrates the intravascular position of the tumor. 


which were negative, 2 showed vascular 
invasion on the histologic section. ‘Thus, 
in 14 of the 15 cases studied, there was 
actual evidence of vascular invasion by the 
tumor. 

Although we were not surprised to find 
cases with a positive perfusate and a nega- 
tive histologic section, there were 2 out of 
the 3 cases with negative perfusates in which 
histologic sections showed vascular invasion. 
In 1 of these, specimen No. 14, the tumor 
was found at surgery to be a 1.5 centimeter 
nodule located subpleurally in the lateral 
basal segment of the right lower lobe. This 
nodule was removed as an excisional biopsy 
for frozen section examination. When the 
diagnosis of carcinoma was established the 
lower lobe was then resected. Therefore, 
the subsequent perfusion was actually car- 
ried out on a specimen which did not con- 
tain a tumor. 

With regard to lymph node involvement, 
no examination was recorded in 3 cases. 
I, the 12 cases in which lymph node exami- 
nation was done, there were 9 which were 
n-gative and 3 positive. 


The flotation sediment smears were posi- 
tive more often than those made from the 
flotation layer, indicating that the cells of 
carcinoma of the lung are somewhat heavier 
than those customarily dealt with in serous 
fluids in the laboratory. This fact introduces 
the possibility of a negative rather than a 
positive error, since the large amount of 
blood present in the flotation sediment 
material may have obscured some malig- 
nant cells in those cases found to be negative. 

Figure 1 illustrates the histologic and 
cytologic findings in Case 8, a hilar broncho- 
genic carcinoma of the squamous cell type 
which had positive lymph node involve- 
ment. Figure 2 illustrates the findings in 
Case 13. This was a peripherally located 
adenocarcinoma in which the hilar lymph 
nodes were negative. It is interesting that 
these lesions, while different in location, 
histologic pattern, and lymph node involve- 
ment, both demonstrated vascular invasion. 


DISCUSSION 


It will be noted (Table II) that in all 
cases there was evidence of tumor spread 
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since in the only case in which there was no 
evidence of vascular invasion lymph node 
metastases were present. This discouraging 
observation is consistent with survival statis- 
tics in pulmonary carcinoma and empha- 
sizes the need for continued effort to control 
the spread of tumor cells to other parts of 
the body. 

This study suggests that vascular invasion 
must be considered an important mecha- 
nism by which bronchogenic carcinoma 
may disseminate. Indeed, such invasion was 
found to have occurred more commonly 
than lymph node spread. Vascular invasion 
by the carcinoma in the lung places it imme- 
diately in a position to seed the entire 
systemic arterial tree with tumor emboli, a 
concept supported by the characteristic 
diffuse and capricious distribution of metas- 
tases from these lesions. Since this more 
direct pathway of metastatic spread involves 
no lymph node chain, surgical removal of 
adjacent mediastinal nodes in cases of 
bronchogenic carcinoma may actually influ- 
ence the 5 year survival but little. In this 
regard, the follow-up figures on the series 
of radical pneumonectomies reported by 
Brock and Whytehead is of interest. During 
the first 3 years of the follow-up there were 
53 patients who died. Of these 53 patients, 
22 had lymph nodes reported as negative 
at the time of surgery. Thus, in that series, 
in almost 50 per cent of the patients dying 
in the first 3 year follow-up period, dissemi- 
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nation and spread apparently followed « 
pathway that did not include the hilar anc 
mediastinal lymph nodes. 

Further surgical refinements directed 
toward improving the survival of patients 
with bronchogenic carcinoma might well 
incorporate maneuvers designed to prevent 
vascular spread which could be related to 
the operation itself. 


SUMMARY 


A series of 15 cases of carcinoma of the 
lung was studied by perfusion and histologic 
techniques to determine the frequency with 
which vascular invasion occurs. Fourteen 
of the 15 specimens studied were positive 
for vascular invasion. Twelve of the speci- 
mens were examined for lymph node in- 
volvement. Of these, 9 were negative and 3 
were positive. The significance of these find- 
ings and their possible relationship to the 
postoperative survival of patients with this 
disease are briefly discussed. 
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A REPORT UPON A PATIENT FIVE YEARS FOLLOWING 
RESECTION OF THE ABDOMINAL AORTA FOR 


RECURRENT CARCINOMA 


S. W. MOORE, M.D., F.A.C.S., New York, New York 


RESECTIONS OF LARGE ARTERIES during re- 
moval of both benign and malignant tumors 
have been reported. These vessels include 
the carotid, described by Conley, iliac, and 
femoral arteries. Resection of the abdominal 
aorta together with malignant tumors has 
been reported by Crawford and DeBakey 
and by Moore, but only with short term 
follow-up. The following patient, alive and 
well over 5 years after resection of the ab- 
dominal aorta for. recurrent carcinoma is 
interesting. 

On May 13, 1952, S. S., a 56 year old 
housewife, was admitted to The New York 
Hospital because of a mass in the left side of 
her abdomen. On January 11, 1949, 34% 
years previously, in another hospital, an 
anterior resection of the sigmoid colon had 
been performed for adenocarcinoma with 
perforation. The mass was firm, fixed, 
rounded, 10 centimeters in diameter, and 
Jay in the left lower quadrant. Examination 
by a barium enema was negative. A retro- 
grade pyelogram revealed (Fig. 1) obstruc- 
tion of the left ureter with hydronephrosis 
of the kidney. A translumbar aortogram 
(Fig. 2) showed displacement of the aorta to 
the right but no actual invasion. 

In addition, the patient had: (1) a hernia 
in the scar following an appendicocecostomy 
carried out at the time of the resection of the 
sigmoid; (2) a substernal goiter; and (3) 
cholelithiasis. 

At operation on May 21, 1952, a large 
tumor mass 10 by 6 by 4 centimeters was 
found lying between the aorta and the sig- 
moid colon. Although not fixed, the tumor 
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was adherent to the aorta and to the left 
common iliac artery. The tumor did not 
actually invade the sigmoid. The left ureter 
entered the mass. There were no distant 
metastases in the liver or lymph nodes along 
the aorta. The mass was thought to be a 
local recurrence of the sigmoid carcinoma 
resected 314 years before. Exploratory dis- 
section readily freed the tumor from the 
posterior abdominal wal], but it was found 
to invade the wall of the aorta. To remove 
the mass, it was necessary to resect en bloc 
the aorta, both common iliac arteries, and 
the left ureter together with the tumor. A 
homograft of abdominal] aorta with bifurca- 
tion was obtained from New York Blood 
Vessel Bank and inserted in the defect by 
end-to-end anastomosis. The sigmoid colon 
and left kidney were not removed so as not 
to subject the graft to possible infection. 

Immediately after operation, there was 
excellent bilateral pulsation in the femoral 
and dorsalis pedis arteries. The gross speci- 
men as well as microscopic sections showed 
recurrent carcinoma invading, but not yet 
penetrating, the lumen of the aorta. The pa- 
tient’s recovery was uneventful, and 25 days 
later, June 16, 1952, the sigmoid colon and 
left kidney were removed. At this time an- 
other aortogram was done (Fig. 3). 

On November 17, 1952, 4 months later, a 
cholecystectomy for chronic cholecystitis 
with cholelithiasis was carried out without 
incident. For 18 years, she had had symp- 
toms of gallbladder disease. : 

On October 20, 1954, 2 years later, a bi- 
lateral subtotal thyroid lobectomy was per- 
formed for nontoxic nodular goiter. The 
right lobe was partly substernal. 
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Fic. 1. Retrograde pyelogram showing hydronephrosis with obstruction in middle of ureter at site 
of mass. 

Fic. 2. Aortogram showing displacement of aorta to right by mass, but no actual invasion. 

Fic. 3. Aortogram done with abdomen open at which time the sigmoid colon and left kidney were 
removed. This shows good function of all vessels with slight kinking of suture line on the left side. 
Fic. 4. Patient 5) years after operation. 
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Again, 2 years later, the patient returned 
to the hospital complaining of pain in a 
hernia at the site of the appendicocecostomy 
done at the time of the original anterior re- 
section of the sigmoid for adenocarcinoma 
with perforation. On November 23, 1956, 
the ventral hernia was repaired, and ex- 
ploration showed that both common iliac 
arteries were in good condition and there 
was no evidence of tumor in the pelvis, 
mesentery, liver, or nodes. 

It is now 514 years after resection of the 
secondary carcinoma, and this patient is 
quite well save for minor complaints (Fig. 4). 
There is no evidence of cancer, and no loss 
of weight. Both femoral and dorsalis pedis 
vessels on both sides are readily palpable 
with good pulsations. 


SUMMARY 


Five and one-half years following resection 
of a recurrent carcinoma of the sigmoid in- 


vading the aorta and left common iliac 
artery, the patient is alive and well, with no 
evidence of cancer. To remove the recurrent 
carcinoma, the abdominal aorta, both com- 
mon iliac arteries, and left ureter were re- 
sected together with it. Later the sigmoid 
and left kidney were removed. During the 
next 4 years, a cholecystectomy for chronic 
cholecystitis and stones, a subtotal thyroidec- 
tomy for nontoxic nodular goiter, and a re- 
pair of a postoperative ventral hernia were 
carried out. 
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THE EFFECTS OF FLUOTHANE, CYCLOPROPANE, AND 
ETHER ANESTHESIAS ON LIVER FUNCTION 


DAVID M. LITTLE, JR., M.D., CHARLES M. BARBOUR, M.D., and 
JAMES B. GIVEN, M.D., Hartford, Connecticut 


THE RECENT INTRODUCTION of the ethane 
derivative, fluothane (1,1,1, trifluoro-2,2- 
bromochlorethane), as an anesthetic has 
prompted great clinical interest because this 
synthetic drug is a potent, nonexplosive, 
volatile agent. The known hepatotoxic 
effects of other halogenated hydrocarbons 
which have been employed to produce 
clinical anesthesia (chloroform, tribrometh- 
anol, trichlorethylene) have raised the ques- 
tion of the effect of fluothane upon liver 
function. The results of studies, made by 
Raventos, of the excretion of hippuric acid 
in the urine of rats and of the excretion of 
bromsulphalein in dogs, following fluothane 
anesthesia, have suggested that the hepatic 
functions of these two laboratory animals 
are not affected by this agent. Stephen and 
associates have stated that bromsulphalein 
dye tests performed on 51 patients who had 
received fluothane anesthesia, on the other 
hand, showed an abnormal dye retention 
for 24 hours in 20 patients, and that dye re- 
tention was still abnormal 5 days postopera- 
tively in 6 of these patients. Bromsulphalein 
dye retention at the end of 24 hours also 
was noted by Brindle and associates follow- 
ing fluothane anesthesia in all of 8 patients 
studied, and in only 4 of these patients did 
the values return to normal by the seventh 
postoperative day. It has seemed desirable, 
therefore, to evaluate the effect of anesthesia 
produced by fluothane upon other aspects 
of liver activity and in comparison with 
other anesthetic agents. The present report 
is of studies designed to elucidate the effects 
of fluothane anesthesia upon hepatic func- 
tion in man by means of a battery of liver 
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tests, and to compare the results with those 
obtained following anesthesia produced by 
cyclopropane or ether. 


METHODS 


The battery of liver tests employed in- 
cluded the determinations of serum cholin- 
esterase activity, total serum cholesterol, 
and per cent cholesterol present as choles- 
terol ester, serum alkaline phosphatase ac- 
tivity, total serum bilirubin concentration, 
and cephalin-cholesterol flocculation. 

Serum cholinesterase activity was de- 
termined by the colorimetric method de- 
scribed by de la Huerga and Wetstone and 
their associates which measures the mi- 
cromols of acetylcholine hydrolyzed by 1.0 
cubic centimeter of serum in 1 hour at 37 
degrees C., and the results were expressed as 
units of cholinesterase activity for 1.0 cubic 
centimeter of sample; the mean value in 
normal fasting subjects has been shown by 
Wetstone and associates to be 204 units, 
with a range from 155 to 288 units. Total 
serum cholesterol and free cholesterol were 
determined by the Zak method; normally, 
65 per cent or more of the total cholesterol 
is present as cholesterol ester. Serum alkaline 
phosphatase activity was determined by a 
modification of the Bodansky method, (1, 13) 
which employs the Fiske and Subbarow 
technique for inorganic phosphates; normal 
values of phosphatase activity by this test 
range from 1.5 to 5.0 Bodansky units per 
100 cubic centimeters. Total serum bilirubin 
concentration was determined by the tech- 
nique of Malloy and Evelyn, the normal 
range being from 0.2 to 1.0 milligram per 
100 cubic centimeters. Cephalin-cholesterol 
flocculation was determined by Hanger’s 
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method, and read as 0, 1+, 2+, 3+, or 4+ 
at the end of 24 hours and again after 48 
hours; a reading of 0 or 1+ was considered 


., to lie within normal limits. 


This battery of liver function tests was 
performed preoperatively, on the second 
postoperative day, and again on the seventh 
postoperative day, on a group of patients 
who had undergone major pelvic or perineal 
surgery (Table I). The patients selected 
were normal females, 27 to 59 years of age. 
Each subject was in good health except for 
the gynecologic disorder for which she had 
been hospitalized: the liver was not en- 
larged on physical examination; there was 
no history of liver disease, jaundice, or 
diabetes; the nutritional status was excellent; 
there was no evidence of intercurrent infec- 
tion; and the preoperative control battery 
of liver function tests was normal. 

The patients were grouped into 3 series 
of 10 each, according to the major anesthetic 
agent employed—fluothane, cyclopropane, 
or ether. Preoperative medication in all 3 
series consisted of an oral barbiturate (100 
mgm. of pentobarbital or secobarbital) 2 
hours preoperatively, and an opiate (meperi- 
dine hydrochloride 100 mgm. or morphine 
sulfate 10 mgm.) and a belladonna deriva- 
tive (atropine sulfate or scopolamine hydro- 
bromide 0.3 or 0.4 mgm.) by hypodermic 
injection 1 hour before operation. Induc- 
tion of anesthesia was accomplished by the 
intravenous administration of 150 to 300 
milligrams of 214 per cent thiopental so- 
dium. Fluothane was administered with 
oxygen through a closed circle, carbon 
dioxide absorption circuit in 5 instances; and 
by the semiclosed technique, with nitrous 
oxide-oxygen, 6 liters to 3 liters, as a vehicle, 
in the other 5 instances. Cyclopropane was 
administered with oxygen through a closed 
circle, carbon dioxide absorption circuit. 
Ether anesthesia was begun as a gas-oxygen- 
ether sequence by the semiclosed technique, 
whieh was converted to a closed circle, car- 
bon dioxide absorption circuit after anes- 
thesia had been established in stage III. In 
all 3 series, small doses of succinylcholine 


TABLE I.—CLINICAL MATERIAL 


Pa- Age, Operation Duration, 
tient years minutes 

Fluothane 1 46 Abdominal hysterectomy 127 
2 47 Abdominal hysterectomy 115 

3 42 Abdominal hysterectomy 112 

4 59 Perineal repair 92 

5 51 Vaginal hysterectomy 135 

6 41 Vaginal hysterectomy 155 

7 50 Vaginal hysterectomy 130 

8 39 Abdominal hysterectomy 150 

9 39 Vaginal hysterectomy 148 
10 56 Abdominal hysterectomy 102 
Cyclopropane 11 47 Abdominal hysterectomy 182 
12 35 Abdominal hysterectomy 83 
13 45 Abdominal hysterectomy 114 
14 49 Abdominal hysterectomy 97 
15 45 Abdominal hysterectomy 80 
16 49 Abdominal hysterectomy 120 
17 37 Abdominal hysterectomy 104 
18 36 Vaginal hysterectomy 101 
19 40 Abdominal hysterectomy 160 
20 40 Abdominal hysterectomy 121 
Ether 21 45 Abdominal hysterectomy 88 
22 57 Abdominal hysterectomy 102 
23 39 Vaginal hysterectomy 70 
24 27 Abdominal hysterectomy 90 
25 38 Abdominal hysterectomy 105 
26 35 Abdominal hysterectomy 135 
27 40. Abdominal hysterectomy 92 
28 33 Abdominal hysterectomy 72 
29 35 Abdominal hysterectomy 130 
30 27 Abdominal hysterectomy 115 


hydrochloride were employed when neces- 
sary to facilitate endotracheal intubation, or 
to provide further relaxation during intra- 
abdominal manipulations or for peritoneal 
closure: the total amounts of succinylcholine 
hydrochloride employed varied between 50 
and 200 milligrams. Determined efforts 
were made to maintain adequate ventilation 
at all times by either assisting or controlling 
respirations whenever necessary. 


RESULTS 


The results of this battery of liver func- 
tion tests in 10 patients following anesthesia 
produced by fluothane are shown in Table 
II. The arithmetic mean of the preoperative 
level of serum cholinesterase activity was 
218.2 units; there was a fall to a level of 197 
units on the second postoperative day; and a 
further fall to 171.1 units on the seventh 
postoperative day. In 2 patients (Nos. 3 and 
8), the levels of serum cholinesterase activity 
were abnormally low (142 units and 125 
units, respectively) on the second postopera- 
tive day and fell even further (138 units and 
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TABLE II.—RESULTS OF LIVER FUNCTION TESTS BEFORE AND AFTER FLUOTHANE ANESTHESIA 


7 2 3 
Preoperative 
Cholinesterase 210 226 193 
Cholesterol esterification, percent 75.1 75.0 74.8 
Alkaline phosphatase 2A 2.7 2:5 
Total bilirubin 0.7 0.8 1.0 
Cephalin flocculation: 
24 hours 0 0 0 
48 hours 0 0 0 
2nd postoperative day 
Cholinesterase 253 175 142 
Cholesterolesterification, percent 65.9 66.8 60.7 
Alkaline phosphatase 2.2 2.6 2.0 
Total bilirubin 05 0.6 1.0 
Cephalin flocculation: 
24 hours 0 0 0 
48 hours 0 0 0 
7th postoperative day 
Cholinesterase 170 168 138 
Cholesterol esterification, percent 66.6 70.9 66.0 
Alkaline phosphatase 7.9 2.8 2.5 
Total bilirubin 0.5 0.4 0.6 
Cephalin flocculation: 
24 hours 0 0 0 
48 hours 0 0 0 


Patient No. 


4 5 6 7 8 9 10 

179 231 233 285 160 235 230 
67.7 ris | 132 71.7 66.2 74.5 74.9 
3.8 2.5 1.6 3.5 2.0 2.2 1.8 
1.0 0.5 0.7 0.4 0.8 1.0 0.8 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 


2.4 4.3 2.2 3.2 a5 2.1 2.0 
1.2 0.9 0.8 0.6 0.8 1.2 0.4 
0 0 0 0 0 0 0 
1) 0 0 0 0 0 0 


2.8 4.1 2.9 3.8 2.0 1.8 ES 
0.4 0.4 0.6 0.7 0.7 0.4 0.5 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 


TABLE III.—RESULTS OF LIVER FUNCTION TESTS BEFORE AND AFTER CYCLOPROPANE ANESTHESIA 


11 12 13 
Preoperative 
Cholinesterase 200 275 162 
Cholesterol esterification, percent 68.4 66.4 73.8 
Alkaline phosphatase 2.8 3.4 Zo 
Total bilirubin 0.6 0.8 1.0 
Cephalin flocculation: 
24 hours 0 0 0 
48 hours 0 0 0 
2nd postoperative day 
Cholinesterase 175 236 140 
Cholesterol esterification, percent 67.2 68.2 69.6 
Alkaline phosphatase 2.8 2.1 
Total bilirubin 0.9 0.7 0.5 
Cephalin flocculation: 
24 hours 0 0 0 
48 hours 0 0 0 
7th postoperative day 
Cholinesterase : 174 253 144 
Cholesterol esterification, percent 59.5 74.3 i 
Alkaline phosphatase 4.4 4.5 8.4 
Total bilirubin 0.6 0.7 0.6 
Cephalin flocculation: 
24 hours 0 0 0 
48 hours 0 0 0 


120 units, respectively) by the seventh post- 
operative day. The fraction of total choles- 
terol present as cholesterol esters decreased 
to 60.7 per cent in 1 patient (No. 3) on the 
second postoperative day, but was normal 
on all other determinations in all patients. 
The values for serum alkaline phosphatase 
activity were also normal on all determina- 
tions, except for a rise to an abnormal level 
of 7.9 units in 1 patient (No. 1) on the 


Patient No. 
14 15 16 17 18 19 20 


243 174 219 187 155 237 178 
73.8 74.6 68.8 74.2 74.2 74.5 67.5 


2.4 17 1.6 2.3 2.6 Brey 2.9 
0.4 0.8 1.0 1.0 0.8 0.2 0.5 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

211 172 205 160 135 243 165 
74.8 69.3 69.1 74.5 73.5 74.8 70.8 
2.3 1.8 1.5 3.2 2.3 2.1 2.5 
0.5 0.7 1.0 1.0 0.5 0.8 0.7 

0 0 0 0 + 0 0 

0 0 0 0 + 0 0 


i 2.0 2.5 3.4 3.6 15 2.7 
0.7 1.0 0.8 0.9 1.0 0.4 0.8 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 


seventh postoperative day. Two patients 
(Nos. 4 and 9) showed values above the 
normal range for total serum bilirubin (1.2 
mgm. per 100 c.c. in both instances) on the 
second postoperative day; all other deter- 
minations of total serum bilirubin in all the 
patients were normal. Cephalin-cholesterol 
flocculation was negative at the end of both 
24 and 48 hours on all determinations. 
The results of the same liver function tests 


pens 165 218 204 223 $25 205 260 
ee 72.1 72.1 74.2 74.5 65.4 73.9 66.8 
q 
ee 185 155 180 199 120 191 205 3 
oe 66.6 69.4 74.4 70.0 66.6 71.6 71.4 
218 178 213 136 150 202 195 
i 
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TABLE IV.—RESULTS OF LIVER FUNCTION TESTS BEFORE AND AFTER ETHER ANESTHESIA 
Patient No. 
21 22 23 24 27 28 29 30 
Preoperative 
Cholinesterase 275 285 180 170 185 192 172 210 220 163 
Cholesterol esterification, percent 69.9 75.4 69.9 74.4 70.9 75.0 71.8 70.7 73.0 68.5 
Alkaline phosphatase 2.6 Bs 4.9 3.1 2.9 2.6 22 2.3 7 2.4 
Total bilirubin 1.0 0.7 0.4 0.7 1.0 0.7 1.0 0.7 0.7 0.2 
Cephalin flocculation: 
24 hours 0 0 0 0 0 0 0 0 0 0 
48 hours 0 0 0 0 0 0 0 0 0 a 
2nd postoperative day . 
Cholinesterase 281 240 152 145 125 184 155 168 178 160 
Cholesterol esterification, percent 72.5 70.7 70.7 71.3 71.0 72.6 66.4 72.5 68.4 71.6 
Alkaline phosphatase 2.8 4.7 5.4 1.8 an 1.9 23 1.5 1.7 2.8 
Total bilirubin 1.0 0.9 0.6 0.9 0.3 0.8 13 0.5 1.1 0.8 
Cephalin flocculation: 
24 hours 0 0 2+ + 0 0 + 0 0 0 
48 hours 0 0 2+ 2+ 2+ 0 2+ 0 0 _ 
7th postoperative day 
Cholinesterase 275 268 113 145 155 180 95 135 165 135 
Cholesterol esterification, percent 74.7 70.9 70.3 66.9 73.0 72.1 53.9 71.9 67.6 67.6 
Alkaline phosphatase 2.5 So 7.8 2.0 2.0 1.6 7.6 2.6 3.1 1.9 
Total bilirubin 0.6 0.4 0.6 0.7 0.7 0.4 0.6 0.2 0.8 0.2 
Cephalin flocculation: 
24 hours 0 0 + 0 0 0 0 0 2+ 0 
48 hours 0 0 + 0 0 0 0 0 3+ 0 
TABLE V.—SUMMARY 
Preoperative e(M) 2nd day e(M) 7th day e(M) 
Fluothane (arithmetic means, 10 patients) 
Serum cholinesterase, units/c.c. 218.2 +10.92 197 .414.15 171.1 + 8.25 
Cholesterol esters, per cent total cholesterol 72.8 + 1.04 69.2 + 1.53 69.4 + 0.89 
Serum alkaline phosphatase, units/100 c.c. 25 +£ 0.23 2.5 + 0.25 3.2 + 0.62 
Serum bilirubin, mgm./ 100 c.c. 0.77+ 0.07 0.80+ 0.09 0.50+ 0.04 
Cephalin-cholesterol flocculation: 
24 hours 0 0 0 
48 hours 0 0 0 
Cyclopropane (arithmetic means, 10 patients) 
Serum cholinesterase, units/c.c. 203 =+12.44 184.2 +11.97 186.3 +11.72 
Cholesterol esters, per cent total cholesterol 71.6 + 1.06 71.4 + 1.00 69.4 + 1.35 
Serum alkaline phosphatase, units/100 c.c. 2.5 + 0.18 2.4 + 0.21 3.5 + 0.64 
Serum bilirubin, mgm./100 c.c. 0.71+ 0.09 0.70+ 0.06 0.80+ 0.06 
Cephalin-cholesterol flocculation: 
24 hours 0 1+ =1 patient 0 
48 hours 0 1+ =1 patient 0 
Ether (arithmetic means, 10 patients) 
Serum cholinesterase, units/c.c. 205.2 +13.68 178.8 +14.92 166.6 +19.11 
Cholesterol esters, per cent total cholesterol 71.9 + 0.76 70.8 + 0.62 68.9 + 1.85 
Serum alkaline phosphatase, units/100 c.c. 2.8 + 0.29 2.8 + 0.41 3.6 + 0.75 
Serum bilirubin, mgm./100 c.c. 0.71+ 0.08 0.80+ 0.09 0.50+ 0.20 
Cephalin-cholesterol flocculation: 
24 hours 0 1+ =2 patients 1+ =1 patient 
2+ =1 patient 2+=1 patient 
48 hours 1+ =1 patient 1+=1 patient 1+ =1 patient 


2+ =4 patients 


3+ =1 patient 


in 10 patients following anesthesia produced 
by cyclopropane are shown in Table III. 
The arithmetic mean of the preoperative 
level of serum cholinesterase activity was 
203 units; there was a fall to an average 
level of 184.2 units on the second postopera- 
tive day; and then a rise to a level of 186.3 
units on the seventh postoperative day. In 2 
patients (Nos. 13 and 18), the levels of serum 


cholinesterase activity were abnormally low 
(140 units and 135 units, respectively) on 
the second postoperative day; and there 
were 3 patients (Nos. 13 and 18 again, and 
17) who showed abnormally low levels (144, 
150, and 136 units, respectively) on the 
seventh postoperative day. The amount of 
total cholesterol present as cholesterol esters 
dropped to 59.5 per cent in 1 patient (No. 
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11) on the seventh postoperative day, but 
was normal on all other determinations on 
all patients. The values for serum alkaline 
phosphatase activity were also normal on all 
determinations, except for a rise to an ab- 
normal level of 8.4 units in 1 patient (No. 
13) on the seventh postoperative day. All 
the determinations of total serum bilirubin 
in all of the patients were within normal 
limits. Cephalin-cholesterol flocculation was 
within normal limits after both 24 and 48 
hours on all determinations. 

The results in 10 patients following anes- 
thesia produced by diethyl ether are shown 
in Table IV. The arithmetic mean of the 
preoperative levels of serum cholinesterase 
activity was 205.2 units; there was a fall to 
an average level of 178.8 units on the second 
postoperative day; and a further fall to 
166.6 units on the seventh postoperative 
day. These reductions in the average level 
of serum cholinesterase activity were the 
result of abnormally low values (152, 145, 
and 125 units, respectively) in 3 patients 
(Nos. 23, 24, and 25) on the second post- 
operative day, and abnormally low values 
(113, 145, 95, 135, and 135 units, respec- 
tively) in 5 patients (Nos. 23, 24, 27, 28, and 
30) on the seventh postoperative day. The 
amount of total cholesterol present as 
cholesterol esters was below normal (53.9 
per cent) in 1 patient (No. 27) on the 
seventh postoperative day, but was normal 
on all other determinations in all patients. 
The level of serum alkaline phosphatase 
activity was abnormally high (5.4 units) in 
1 patient (No. 24) on the second postopera- 
tive day, and was abnormally high (5.1, 7.8, 
and 7.6 units, respectively) in 3 patients 
(Nos. 22, 23, and 27) on the seventh post- 
operative day. An increase in total serum 
bilirubin above normal (1.3 mgm. per 100 
c.c. and 1.1 mgm. per 100 c.c., respectively) 
was noted in 2 patients (Nos. 27 and 29) 
on the second postoperative day, but all 
other determinations of total serum bilirubin 
were within normal limits. Cephalin-choles- 
terol flocculation was 2+ at the end of 24 
hours in 1 patient (No. 23) and 2+ at the 


end of 48 hours in 4 patients (Nos. 23, 24, 
25, and 27) on the second postoperative day; 
and 2+ at the end of 24 hours and 3+ at 
the end of 48 hours in 1 patient (No. 29) on 
the seventh postoperative day. 


DISCUSSION 


The present study was carefully designed 
to permit valid comparisons of the effects of 
fluothane, cyclopropane, and ether anes- 
thesia on human liver function. An effort 
was made to produce 3 comparable series of 
patients undergoing similar operations per- 
formed by the same group of surgeons. All 
of the anesthesias were administered by the 
same 2 anesthesiologists (DML Jr., and 
JBG) working in tandem, and standardized 
anesthetic techniques were employed. The 
duration of anesthesia averaged 127 minutes 
in the fluothane series, 116 minutes in the 
cyclopropane series, and 100 minutes in the 
ether series. The battery of liver tests chosen 
included 1 depending mainly on biliary 
excretion (total serum bilirubin concentra- 
tion), 1 mainly independent of biliary excre- 
tion (total serum cholesterol and free choles- 
terol), and 3 empiric tests (serum cholin- 
esterase activity, serum alkaline phosphatase 
activity, and cephalin-cholesterol floccula- 
tion). 

The findings indicate that the hepatic 
functions tested were not affected more 
following anesthesia produced by the halo- 
genated hydrocarbon, fluothane, than fol- 
lowing anesthesia produced by either cyclo- 
propane or ether. The level of serum 
cholinesterase activity was decreased follow- 
ing all 3 types of anesthesia: the reduction 
after anesthesia produced by fluothane was 
more marked than that after anesthesia pro- 
duced by cyclopropane, but the most marked 
reduction occurred following anesthesia pro- 
duced by ether (Table V). The percentage 
of total cholesterol present as cholesterol 
esters was lower than normal in 1 patient 
following anesthesia in each of the 3 series. 
The level of alkaline phosphatase activity 
was abnormally high in 1 patient following 
fluothane anesthesia, in 1 patient following 
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cyclopropane anesthesia, and in 3 patients 
following ether anesthesia. The values for 
total serum bilirubin concentration were 
elevated in 2 patients following fluothane 
anesthesia, were normal on all determina- 
tions following cyclopropane anesthesia, and 
were elevated in 2 patients following ether 
anesthesia. The cephalin-cholesterol tests 
were normal in all instances following anes- 
thesia produced by either fluothane or cyclo- 
propane, but showed significantly positive 
readings in 5 patients following anesthesia 
produced by ether. 

The results also are of interest in that they 
reveal less effect upon hepatic function than 
most previous investigations of liver func- 
tion in man following anesthesia. The most 
recent, extensive comparisons of the effect of 
anesthetic agents on the normal liver were 
performed by Fairlie and his coworkers, who 
utilized a battery of 7 liver function tests in 
34 patients who underwent operations on the 
lower abdomen and legs under gas-oxygen- 
ether, cyclopropane, or spinal anesthesia: 
abnormalities of liver function were present 
after operation in almost every case. In the 
present study, no abnormalities were noted 
in 5 of the 10 patients who received fluothane 
anesthesia, in 6 of the 10 patients who re- 
ceived cyclopropane anesthesia, and in 2 of 
the 10 patients who received ether anes- 
thesia. Furthermore, the abnormalities that 
were noted often occurred in only an isolated 
test on a single postoperative determination, 
and occasionally were of such limited devia- 
tion from the normal as to be of question- 
able significance. Significant abnormalities 
in 2 or more of the battery of liver function 
tests were found in 2 of the 10 patients who 
received fluothane anesthesia, 2 of the 10 
patients who received cyclopropane anes- 
thesia, and 5 of the 10 patients who received 
ether anesthesia. 

The innocuous effects of anesthesia on the 
liver shown in this study, as compared to the 
results of previous investigations, may have 
been due to a number of factors. The pa- 
tients selected for this investigation were in 
good general health and their nutritional 


status was excellent. Ravdin and his co- 
workers have emphasized the important role 
played by diet in the prevention of liver 
damage following anesthesia; they have 
demonstrated that a diet containing high 
amounts of both carbohydrate and protein 
is not only of protective value, but also 
facilitates the regeneration of liver tissue 
(8, 11). The site and nature of operation in 
the present study also may have been a 
significant factor contributing to the absence 
of severe postoperative liver dysfunction. 
Geller and Tagnon have shown a higher 
incidence of postoperative liver abnormali- 
ties following severe abdominal operations 
in comparison with extra-abdominal opera- 
tions, and Zamcheck and his colleagues 
constantly found morphologic and func- 
tional evidence of liver impairment following 
major surgical procedures upon the upper 
abdomen. A third factor that may have 
contributed to the innocuous effects of anes- 
thesia on the liver in the present study was 
the determined effort to maintain adequate 
ventilation and prevent the occurrence of 
any degree of hypoxia or hypercapnia 
throughout the anesthetic and immediate 
postoperative periods. Goldschmidt and his 
coworkers have demonstrated that the 
necrotizing effect of either chloroform or 
divinyl ether on the liver cells of the dog 
could be largely prevented by the adminis- 
tration of high concentrations of oxygen, and 
that the combination of high liver glycogen 
and adequate oxygen supply afforded com- 
plete protection. Sims, Morris, Orth, and 
Waters studied the influence of oxygen and 
carbon dioxide levels during anesthesia upon 
postsurgical hepatic damage in 86 patients 
and found that, although impairment of 
hepatic function occurred after surgical 
anesthesia even when optimal atmospheric 
gas concentrations were maintained, either 
hypoxia or hypercapnia greatly increased 
the frequency and severity of such damage. 


SUMMARY 


A battery of liver function tests was per- 
formed preoperatively, on the second post- 
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operative day and on the seventh postopera- 
tive day, in 30 normal female patients who 
underwent major pelvic or perineal surgery 
under fluothane, cyclopropane, or ether 
anesthesia. 

Postoperative abnormalities of liver func- 
tion occurred in 5 of the 10 patients who re- 


ceived fluothane anesthesia, 4 of the 10 pa- » 


tients who received cyclopropane anesthesia, 
and 8 of the 10 patients who received ether 
anesthesia. The abnormalities that were 
noted often occurred in only an isolated test 
in a single postoperative determination, and 
occasionally were of such limited deviation 
from the normal that they were of question- 
able significance. 

The findings indicate that the hepatic 
functions tested were not affected more fol- 
lowing anesthesia produced by the halogen- 
ated hydrocarbon, fluothane, than following 
that produced by cyclopropane or ether. 

The innocuous effects of anesthesia on the 
liver revealed by this study, as compared to 
the results of previous investigations, may 
have been due to the excellent general health 
of the patients, the site and nature of the 
surgery, or the determined efforts to main- 
tain adequate ventilation and prevent the 
occurrence of any degree of hypoxia or 
hypercapnia. 
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FURTHER EXPERIENCES WITH THE TREATMENT 


OF IMPERFORATE ANUS 


DONALD BRAYTON, M.D., F.A.C.S., and WILLIAM J. NORRIS, M.D., F.A.C.S., 


Los Angeles, California 


IMPERFORATE ANUS is a term applied to a 
complex group of interrelated anomalies in- 
volving the various structures emerging 
through the perineal area of the body. The 
most widely used classification of the ana- 
tomic variations of imperforate anus is that 
of Ladd and Gross which was illustrated in 
Figures 1 and 2 of our previous article (5). 
This classification has the advantages of be- 
ing standard, relatively simple, and gen- 
erally understood by students of the subject 
throughout the world. 

The treatment of thiscomplicated anomaly 
has Jeft much to be desired in the past and 
continues to do so. Uniformly good results 
continue to elude the surgeon in spite of 
more than a century of observation, applica- 
tion of various operative procedures, and a 
written discussion probably including more 
essays than the literature of any other con- 
genital gastrointestinal anomaly. Amussat, 
in 1835, described the procedure for replace- 
ment of the anus in its normal location, using 
a perineal dissection. His operation, much 
modified, remains a part of the armamen- 
tarium of the surgeon today in approaching 
the treatment of this condition. In 1844, 
Velpeau recommended sigmoid colostomy 
as a lifesaving, although not definitive, pro- 
cedure. The abdominoperineal replacement 
or “‘pull-through” of the rectum was first 
recommended by MacLeod in 1880, and 
later in 1894, by Delageniere. Little or no 
use was made of this procedure until a pa- 
tient was so treated by Norris in 1943, and 
by Rhoads in 1944. Rhoads’ experiences 
with the operation were published in 1948 
(9) and Norris’ in 1949. There was wide- 
spread enthusiastic response to the introduc- 

From the Los Angeles Children’s Hospital. 


tion of this new procedure, indicating a gen- 
erally felt desire to obtain a method of 
therapy which could be expected to produce 
reasonably good results in a uniform manner. 
Unfortunately, such has not proved to be the 
case, although the abdominoperineal pro- 
cedure has added a good measure of im- 
provement to the over-all outlook in the 
treatment of this complex anomaly. 

A series of 93 cases of imperforate anus, 
treated at the Los Angeles Children’s Hos- 
pital, between January 1, 1948 and Decem- 
ber 31, 1955, constitutes the basis of this 
study. The distribution of these cases through- 
out the many anatomic variations of the 
anomaly is illustrated in Tables I and II. It 
is obvious that, with imperforate anus, even 
though the total case series may be a sta- 
tistically valid number, some of the sub- 
groups of cases, because of their relative 
rarity, comprise a number too small to be 
conclusive. 

The usual accessory anomalies were pres- 
ent, 50 patients (53.8 per cent) of this series 
exhibiting them. It is of interest that most 
accessory anomalies were seen in type III 
patients, particularly in males of this type. 
The diagnosis of mongolism was made at 
birth in 4 cases. The association of imper- 
forate anus and Hirschsprung’s disease was 
observed in but 1 patient, a male, with a 
type III anomaly. Prematurity, although 
not an associated anomaly, constitutes an 
additional hazard and was observed in 13 
patients (14 per cent) of the series. This is 
based on a birth weight of 2.5 kilograms 
(54 lbs.) or less. 

There were 7 patients with type I imper- 
forate anus, 6 of whom were treated by anal 
dilatation. One infant died of an associated 
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TABLE I.—SEX AND TYPE INCIDENCE IN IMPER- 
FORATE ANUS 


Females Total 


3 7 
2 11 
30 74 
0 1 
35 93 


TABLE II.—SEX AND FISTULA INCIDENCE IN 
TYPES II AND III IMPERFORATE ANUS 


Males Females Males Females 


Rectourinary. ... 
Rectoperineal or 

rectofourchette 
Rectovaginal .... 
Without fistula . . 


*Double fistula. 


anomaly and 1 of pneumonia 10 days after 
discharge. In the remainder the results have 
been good. The seventh patient was treated 
by division of an annular band at the ano- 
rectal junction, with a poor result due to 
stricture. One case was lost to follow-up on 
discharge, the others have been observed for 
from 2 to 7 years. 

One case of type IV anomaly was seen. 
A laparotomy was performed, and the lower 
sigmoid and rectum were visualized. A clamp 
was then thrust upward from below, break- 
ing the membrane separating the anal pouch 
from the rectum. This procedure was fol- 
lowed by dilatations with a good result al- 
though the child was lost to follow-up at the 
age of 1 to 14 years. 

The series of type II imperforate anus 
includes 11 cases, 2 females and 9 males. 
Three males had a rectoperineal fistula. All 
were treated by excision of the thin mem- 
brane separating the anus from the exterior. 
In 3 cases sutures were placed between the 
anal mucosa and the skin. This additional 
procedure appeared to add nothing to the 
results which were good in 8, and poor in 1 
patient who developed an anal stricture. No 
special treatment was given the fistulas, all 
closing spontaneously with establishment of 
the anal outlet. One patient died of an asso- 
ciated anomaly and 1 of intercurrent disease 
at the age of 1 year. The period of follow-up 
was from 2 to 6 years in all cases. It is im- 


portant to note that the diagnosis of the 
relatively rare type II anomaly rests on the 
extreme thinness of the membrane closing 
the anus, which fully transmits the black or 
blue color of the underlying meconium and 
“looks as though it would break if you blow 
on it.”? Rhoads and Koop (8) and Santulli 
have called attention to this diagnostic fea- 
ture which is significant in that, if there is 
any appreciable thickness to the anal mem- 
brane, the condition is probably a low-lying 
type III anomaly and requires further evalu- 
ation of the course of treatment. 

Since type III imperforate anus is by far 
the most frequently observed form of the 
anomaly and has continuously provided the 
major problems in therapy, the remainder 
of this report will be devoted to an analysis 
of the 74 cases of this type which compose the 
bulk of the present series. Five cases have 
been lost to follow-up, 2 to 5 months post- 
operatively, and 4 after 1 year. The re- 
mainder have been traced for 15 months to 
9 years. Results are recorded according to 
the most recent clinical finding. 

Table III illustrates the fistulas found in 
type III. It is noteworthy that all of the fe- 
males had a fistula. Of the 13 males in whom 
a fistula was not noted, 7 were treated in a 
manner that precluded making the diagnosis 
of the presence of a fistula (2 died without 
operation or autopsy, 1 had a sigmoid colos- 
tomy only, and 4 were treated by a perineal 
procedure). The remaining 6 male patients 
had the abdominoperineal operation and so 
can be stated fairly definitely not to have had 
a fistula. We tend to agree with Moore and 
Lawrence and Orloff that the incidence of 
actual or potential fistula approaches 100 
per cent of cases in both sexes. In studying 
the accuracy of the preoperative clinical di- 
agnosis of the presence of a fistula in this 
group of cases (Table IV), we noted that 
the diagnosis was made clinically in 26 of 30 
infant females, 3 high rectovaginal fistulas 
and 1 rectourethral fistula not being evident 
preoperatively. Of 31 male infants definitely 
having a fistula, only 9 were so diagnosed 
preoperatively (including 3 rectoperineal fis- 
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tulas evident on inspection only). It is note- 
worthy, then, that the incidence of actual or 
potential fistula in both sexes of type III 
imperforate anus is very high and the possi- 
bility of accurate preoperative diagnosis, 
especially of rectourinary or high rectovag- 
inal fistulas, is very low. We believe that 
these facts constitute an indication for the use 
of the operation best suited to remove a 
highly placed fistula, in all type III patients 
who have no clinical evidence of the presence 
of a fistula. It is generally conceded that the 
abdominoperineal procedure is the opera- 
tion best calculated to accomplish this. 

For the purposes of treatment of type III 
imperforate anus, 4 primary surgical pro- 
cedures have been and are currently being 
used. One of these, colostomy, has been gen- 
erally restricted to poor risk patients when 
used primarily. Two primary definitive pro- 
cedures are available, the replacement of the 
anus in its normal position by means of a 
perineal dissection alone, often termed 
“proctoplasty,” and the abdominoperineal 


replacement of the anus. The fourth pro- 


cedure is the simple dilatation of an external 
fistula which is sufficiently wide to reach a 
normally functioning state without other 
therapy. There has been and continues to be 
disagreement between surgeons regarding 
the indications for the use of these procedures 
in the various categories of the type III 
anomaly. 

It is generally agreed that secondary de- 
finitive operations (a definitive procedure 
following a colostomy is not included in this 
category) are to be avoided if possible, since 
it is well known that repeated surgery on or 
about the perineum causes progressively less 
likelihood of good results. Consequently, the 
choice of the correct primary operation and 
its correct technical performance are of prime 
importance. 

In this series of 74 cases of type III imper- 
forate anus, the primary definitive opera- 
tions performed on males and the results ob- 
tained are listed in Table V. Thirty-two of a 
total of 44 male patients in this group were 
treated with a primary definitive procedure. 


TABLE III.—INCIDENCE OF FISTULAS IN TYPE III 
IMPERFORATE ANUS 


Females Males 


Rectovaginal (high) 
Rectofourchette 
Rectoperineal 

Total with fistula 

Total with type III anomaly 
Incidence of fistula, per cent 


*Bifid uterus. 
tDouble fistula. 


TABLE IV.—ACCURACY OF CLINICAL DIAGNOSIS 
OF FISTULA IN TYPE III IMPERFORATE ANUS 


Females Males 


Number of patients 

Fistula present 

Fistula diagnosed preoperatively 
Per cent accuracy of diagnosis 


In 2 males with type III imperforate anus, 
no operation was considered indicated be- 
cause of mongolism. Four of the group 
required the repair of a tracheoesophageal 
fistula as the primary procedure. All 4 even- 
tually died. The 6 remaining patients were 
treated initially by a sigmoid colostomy. 

There were 30 type III females, 24 of 
whom had a primary definitive operation 
with results as shown in Table VI. In 1 case 
no treatment was necessary since the recto- 
fourchette fistula functioned adequately. This 
child subsequently died of pulmonary de- 
ficiency secondary to agenesis of the left lung. 
The 5 remaining patients were treated ini- 
tially by a sigmoid colostomy. 

The results of definitive operations per- 
formed following colostomy are shown in 
Table VII which includes both sexes. Each 


TABLE V.—PRIMARY DEFINITIVE OPERATIONS IN 
MALES WITH TYPE III IMPERFORATE ANUS 
Results. 


No. of 
cases Good Fair Poor Operative Other 


Operation 
Perineal 

proctoplasty 1 
Abdominoperineal 

replacement 2 3 
Dilatation, recto- 

perineal fistula... 1 1 

4 4 


Good result—normal bowel action for age. 

Fair result—acceptable bowel action with use of enemas or other 
special methods. 

Poor result—abnormal bowel action (usually incontinence and recur- 
rent impaction) requiring constant attention by parent. 
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TABLE VI.—PRIMARY DEFINITIVE OPERATIONS IN 
FEMALES WITH TYPE III IMPERFORATE ANUS 
Results. 


No. of a 
Operation cases Good Fair Poor Operative Other 
Proctoplasty....... 13 7 1 5 
Abdominoperineal.. 2 1 | 
Dilatation of ex- 
ternal fistula..... + 7 1 1 
ee 24 14 2 6 1 1 


TABLE VII.—DEFINITIVE SURGERY AFTER INITIAL 
COLOSTOMY TYPE III IMPERFORATE ANUS 
Results. 


No. of Deaths. 

Operation cases Good Fair Poor Operative Other 
No definitive 

2 
Perineal 

proctoplasty..... 2 1 1 
Abdominoperineal.. 7 1 2 4 

11 1 3 5 2 


of the 2 deaths followed evisceration or pro- 
lapse of the colostomy. Evaluation of this 
small group of cases tends to indicate that 
definitive surgery for type III imperforate 
anus following an initial colostomy is less 
likely to achieve success than the use of the 
definitive procedure primarily. 

A study of the secondary operations per- 
formed following the definitive surgery is 
important, as these secondary procedures 
add greatly to the morbidity of the disease 
and increase the operative mortality to some 
extent as well. ‘Table VIII shows the over-all 
incidence of secondary operations. The ma- 
jority of these secondary procedures are not 
definitive. Examples of this type of opera- 
tion include excision of redundant rectal 
mucosa, dilatation of anus under anesthesia, 
cystoscopy, revision of colostomy, closure of 
colostomy and others. There were, however, 
8 major nondefinitive procedures performed 
to correct a complication of the definitive 
procedure. All 8 were laparotomies for divi- 
sion of obstructing adhesions in males who 
had had the abdominoperineal operation 
either primarily or secondarily. There were 
no deaths in this group although the sec- 
ondary laparotomy contributed to the fa- 
tality in 1 case. 

Secondary definitive procedures for cor- 
rection of imperforate anus in which the 


primary definitive operation had failed are 
shown in Table IX. The results of either 
definitive procedure used secondarily obvi- 
ously leave much to be desired. In 4 cases 
(all males) an abdominoperineal operation 
was performed secondarily to correct a poor 
result of primary perineal proctoplasty. In 
all 4 cases no improvement was effected and 
the final result remained poor. 

The mortality statistics of imperforate 
anus reflect the complexity of this anomaly, 
a total mortality figure having little meaning 
unless the causes of the deaths are qualified. 
Table X is asummary of the fatalities in the 
type III group. There were 20 deaths in the 
group of 74 cases of type III imperforate 
anus, 15 males and 5 females. The deaths 
occurring in types I, II, and IV have already 
been mentioned. Including the deaths in all 
groups, the total mortality rate for the entire 
series of 93 cases is 25.8 per cent (24 cases), 
with 14.0 per cent (13 cases) due to associ- 
ated anomalies, 9.7 per cent (9 cases) due to 
primary and secondary operative mortality, 
and 2.1 per cent (2 cases) due to the fact 
that no operation was performed. 

The deaths following primary operation 
in type III imperforate anus were 5, 4 males 
and 1 female. Three males died following 
the abdominoperineal procedure: one died 
of shock due to an unduly prolonged opera- 
tion including suprapubic cystotomy; an- 
other died on the fifth postoperative day due 
to devascularization of the distal 7 centi- 
meters of colon; the third died on the twenty- 
ninth postoperative day of a partial small 
bowel obstruction, clinically suspected, not 
shown by x-ray examination, but demon- 
strated at autopsy. The fourth male death 
was due to peritonitis following needling 
and dilatation of a rectoperineal fistula. The 
1 female postoperative death was due to 
severe and intractable diarrhea‘ with onset 
10 days after an abdominoperineal opera- 
tion. Death occurred 13 days postoperatively. 
Autopsy demonstrated edema and erythema 
of the entire colon. 

There were 3 deaths following secondary 
operations in the type III group. One male 
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died 5 days following closure of a transverse 
colostomy, the cause, clinically, appearing 
to be peritonitis. Two patients, 1 male and 1 
female, died following repair of prolapse and 
evisceration of the primary sigmoid colos- 
tomy. One of these colostomies was per- 
formed elsewhere and the infant was ad- 
mitted to Children’s Hospital for repair of 
the evisceration at the age of 5 days; the 
other, also in a newborn, prolapsed on the 
first postcolostomy day. Operations on asso- 
ciated anomalies accounted for 6 deaths in 
the type III group. In 4 of these (all males), 
the anomaly was a tracheoesophageal fistula. 
The fifth male had multiple anomalies in- 
cluding mongolism. No operation for im- 
perforate anus was performed since his recto- 
perineal fistula functioned adequately. Death 
occurred from vomiting and aspiration fol- 
lowing diagnostic laryngoscopy. One female 
died following pyloromyotomy for hyper- 
trophic pyloric stenosis 3 weeks after a suc- 
cessful abdominoperineal procedure for high 
rectovaginal fistula. 


DISCUSSION 


The treatment of imperforate anus of 
types I and II appears to be well established, 
and the results reasonably good. Type IV 
is so rarely seen that no standard operation 
has been developed for its management. The 
therapy of this form of the anomaly evidently 
requires individualized local management 
of the atretic rectum by means of a trans- 
peritoneal approach. 

The treatment of the most common form 
of imperforate anus, type III, merits further 
discussion. As illustrated in Figure 1, the 
anatomic situation in patients having a type 
III anomaly varies markedly, depending 
upon the sex and the type of fistula, so that 
eventually one reaches a minimum of 6 
separate subdivisions of type III. The 3 
definitive procedures available; namely, 
perineal proctoplasty, abdominoperineal re- 
placement, and dilatation to or maintenance 
of adequate patency of an external fistula, 
are to be applied to these 6 subdivisions in 
a manner to create the best results with the 


TABLE VIII.—SECONDARY OPERATIONS IN TYPE III 
IMPERFORATE ANUS 
No. of No. of proced 
Sex cases Two Three Four More 


M 42 21 12 7 6 
F 29 13 10 10 7 
Totals 71 34 22 17 13 


TABLE IX.—SECONDARY DEFINITIVE OPERATIONS 
IN TYPE III IMPERFORATE ANUS 


Results. 
Males Females Good Fair Poor Lost 


Operation 

Perineal 
proctoplasty 3 
Abdominoperineal. . 9 
2 


2 
TABLE X.—MORTALITY IN TYPE III IMPERFORATE 


Per cent of 
Cause total 
No operation 10 
Primary operation 40 
Secondary operation 
Associated anomalies 
Operation for associated anomalies. . 

Total deaths 


50 


lowest possible mortality. The following 
application of these procedures based upon 
the experience with this anomaly at the Los 
Angeles Children’s Hospital is recom- 
mended: abdominoperineal replacement for 
either male or female in the absence of fis- 
tula, in the male with a rectourinary fistula, 
and in the female with a rectovaginal fis- 
tula; proctoplasty or dilatation of fistula in 
the male with a rectoperineal fistula and in 
the female with rectofourchette or recto- 
perineal fistula. 

The material of this series illustrates the 
high incidence of fistula and the low per- 
centage of accurate clinical diagnosis when 
the fistula is rectourinary or high recto- 
vaginal. These findings lead us to recom- 
mend the abdominoperineal operation in 
either male or female infants when no fis- 
tula is clinically evident. 

The technical difficulties of correcting a 
rectovaginal or rectourinary fistula by means 
of a perineal operation alone, and the poor 
results occurring when this has been at- 
tempted underlie our advocation of the ab- 
dominoperineal procedure for infants clini- 
cally known to have highly placed fistulas. 
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The male with a type III imperforate 
anus and a rectoperineal fistula alone is a 
rare subdivision of this anomaly (Tables II 
and III). When the fistula passes feces ade- 
quately, it appears reasonable to observe 
the patient, with dilatation as necessary, 
and await the development of control of 
evacuation. Perineal proctoplasty can be 
performed at any time that the anal func- 
tion appears definitely inadequate. 

This ‘‘control of evacuation” is an inter- 
esting phenomenon in that the child appears 
to develop it as he matures, regardless of the 
clinical evidence of the presence of an anal 
sphincter, provided that there is not a tight, 
unyielding perineal or perianal scar. Evi- 
dently the levatores ani and the gluteal 
muscles enter gradually into the control func- 
tion so that by the time the child arrives at 
school age, a voluntary barrier has been 
interposed against the potential incontinence 
of even a patulous anal opening. All that 
can be said regarding control of a surgically 
established anal opening can probably also 
be said for many, and perhaps a majority, 
of cases of rectoperineal or rectofourchette 
fistulas. 

The female infant with a rectoperineal or 
rectofourchette fistula represents the major 
subdivision of type III imperforate anus of 
this sex. To be classifiable as a rectofourchette 
fistula the external stoma should be so placed 
that the major portion (more than 180 de- 
grees) lies outside of the vagina on the 
perineum. If more than 180 degrees of the 
opening lie within the vagina, the fistula 
should be classified and treated as recto- 
vaginal. 

A rectofourchette or rectoperineal fistula 
of sufficient size to pass feces appears to react 
well with no treatment in many cases. A fis- 
tula of smaller caliber may often be dilated 
to reach a sufficient size. This management 
has produced reasonably good results for this 
subdivision of type III imperforate anus in 
this series (Table VI). A form of control 
appears to become established by school age. 
It seems illogical to plan perineal surgery to 
move the anal opening to its correct ana- 


tomic position if it will function well in its 
anomalous location. Urinary infections may 
be a problem in some cases of this category. 
In 2 such patients Nichols performed a 
perineorrhaphy after 10 years of age in such 
a way that the perineal body was reinforced 
and a small area of skin interposed between 
the posterior vaginal mucosa and the an- 
terior rim of the fistulous opening, without 
moving the posterior wall of the fistula or 
affecting its control. In patients with a recto- 
fourchette fistula, full term pregnancy de- 
livered through the pelvis could represent a 
distinct hazard. The mothers of these chil- 
dren are told that future pregnancies should 
probably be delivered by cesarean section. 
It is our hope to be able to follow a few of 
the past and current cases through to this 
point. 

In the cases of males or females with 
rectoperineal fistula and of females with 
rectofourchette fistula whose obstruction is 
the result of a fistula too narrow in caliber 
to respond to dilatations, the perineal proc- 
toplasty appears to be the operation of 
choice. Several technical varieties of this 
procedure have been used in this series. 
The procedure described by Potts and his 
co-workers appears to have considerable 
merit. 

A word remains to be said about pre- 
operative roentgenograms with the Wangen- 
steen and Rice technique. It has been fre- 
quently demonstrated at operation that a 
rectourinary or rectovaginal fistula may be 
present as a “‘side fistula,” with the inferior- 
most portion of the rectal pouch descending 
distal to it. Consequently, close approxima- 
tion of bowel gas to the anal dimple has 
no definite diagnostic relationship to the 
presence or absence of a fistula. For this 
reason, nowhere in the operative indica- 
tions listed, does the distance of the rectal 
pouch from the anal dimple in type III 
imperforate anus have a bearing upon the 
selection of the operation of choice. Conse- 
quently, we believe the infant should be 
spared the exhausting experience of the 
“upside down” x-ray technique and the 
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RECTOURINARY  RECTOPERINEAL NOFISTULA NOFISTULA  RECTOVAGINAL 


RECTOPERINEAL 
FISTULA 


TYE 2 


RECTOFOURCHETTE 
RECTOPERINEAL 


RECTOPERINEAL 
FISTULA 


TYPE +4 


Fic. 1. Diagram illustrating the anatomic variations of the anomaly of imper- 
forate anus. Note that type III is subdivided, because of sex and fistula incidence, 


into 6 separate subgroups. 


delay often occasioned while waiting for 
the distal gas shadow to descend further. 
Simple flat and upright films of the abdo- 
men and chest, after passage of a nasogastric 
tube, will produce information of value 
regarding other anomalies. 

Because the widespread use of the ab- 
dominoperineal operation is relatively re- 
cent and because the oldest surviving patient 
is a female, there remains some question in 
our minds regarding the sexual potency of 
males subjected to this procedure. The final 
answer to this question will have to await 
further observation. However, questioning 
of parents and direct observation during 
examination in several cases have demon- 
strated the ability for erection to be unim- 
paired. The problem of whether the power 
of ejaculation remains is still to be solved. 

Since the success of the primary definitive 
procedure is of such great importance in the 
final result of treatment of type III imper- 
forate anus, it is well to bear in mind that 
the majority of these cases do not constitute 
immediate emergencies. We believe that by 
instituting nasogastric suction, in the pres- 
ence of obstruction an infant with this 
anomaly can be safely “held over” several 


hours until the operating conditions for the 
surgeon and ancillary personnel are at their 
best. Conversely, however, the sooner after 
birth the operation can best be performed, 
the better the infant’s general condition. 

Certain associated anomalies may well 
modify the operative indications. Tracheo- 
esophageal fistula is an example. The authors 
are of the opinion that clinically evident 
severe intracranial defects such as mongol- 
ism constitute a contraindication to treat- 
ment of the imperforate anus. Adequate 
consultation is, of course, mandatory in 
such situations. 

It is a well known principle of pediatric 
psychology that overattention to the anal 
orifice in the early stages of childhood can 
produce a sequence of harmful results to 
the total personality in later life. For this 
reason it is believed that rectal or fistula 
dilatation should be kept to the minimum 
that is required to be effective. 


CONCLUSIONS» 

1. A series of 93 cases of imperforate anus 
from the Los Angeles Children’s Hospital 
is presented. 

2. The treatment of this condition and 
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results are tabulated according to the various 
types of the anomaly. 

3. The incidence of actual or potential 
fistulas in type III imperforate anus is higher 
than previous statistics have indicated and 
probably approaches 100 per cent of cases 
of both sexes. Less than one-fourth of the 
rectourinary and high rectovaginal fistulas 
were amenable to diagnosis preoperatively. 

4. The operative indications in the various 
subdivisions of type III imperforate anus 
are discussed in detail, the abdominoperineal 
replacement of the rectum being recom- 
mended for the majority of. patients with 
imperforate anus of this type. 

5. Eventual control of evacuation of the 
rectum appears to be achieved without the 
clinically demonstrable presence of a sphinc- 
ter, provided no fixed scar is present at or 
near the anal opening. 

6. The majority of functioning rectoperi- 
neal or rectofourchette fistulas probably 
need no definitive therapy other than dila- 
tions which should be kept to a minimum. 

7. Roentgenograms of the abdomen in the 
‘upside down” position are not necessary. 
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SURGICAL CONSIDERATIONS IN GASTRIC POLYPS, 


(:ASTRIC POLYPOSIS, AND GIANT HYPERTROPHIC 


(:ASTRITIS IN 74 CASES 


EVERETT CARLSON, M.D., F.A.C.S., and JOHN GUY WARD, M.D., 


San Francisco, California 


A REVIEW of the subject of gastric polyps, 
even in the most recent literature, leaves 
one most confused by the conflicting and 
contradictory opinions encountered. Pathol- 
ogists, who see these as incidental lesions, 
and gastroscopists appear to have a different 
view of their significance and hazards from 
that of the surgeons, who are inclined to 
look upon them with considerable appre- 
hension. In the present article the clinical 
experiences in a collected group of these 
cases are reviewed and the subject is re- 
examined in an attempt to arrive at some 
basis for treatment. 

The cases encountered by the surgeons 
may be grouped in four principal cate- 
gories, (a) solitary polyps, (b) multiple 
discrete polyps, (c) diffuse gastric polyposis, 
and (d) giant or massive hypertrophic gas- 
tritis. In addition to these, it has been shown 
by Jeghers and associates (8, 9) that there 
exists a familial type, associated with polyps 
in the large and small bowel and character- 
ized by pigmentation of the oral and labial 
mucosa and the perioral skin and digits. 
One such case is included in our series. Two 
questions of paramount importance arise. 
First, what are the malignant potentials of 
these lesions, and secondly, how extensive 
a procedure is necessary for their cure? As 
a majority of patients with these lesions are 
elderly and poor surgical risks, these ques- 
bons are extremely important. Unneces- 
s.rily extensive resections should be avoided. 


LITARY POLYPS 


Pathologists have pointed out that several 
\. pes of solitary polyps occur: (a) an inflam- 
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matory type, (b) true adenomatous polyps, 
and (c) other types of neoplastic polyps. 
They state that the inflammatory polyps 
are almost always benign, whereas the 
adenomatous polyps may be or may become 
malignant. The inflammatory polyps are 
rarely, if ever, multiple. Unfortunately, the 
inflammatory polyp, grossly and clinically, 
may resemble the adenomatous polyp. 

Gastroscopists have emphasized the im- 
portance of the color of these solitary lesions, 
stating that the inflammatory polyp is usu- 
ally tan colored in contrast to those ade- 
nomatous polyps with malignant changes 
that have a grayish discoloration at their 
tip or grayish mottled or stréaked surface 
markings. Both inflammatory and ade- 
nomatous polyps may occur in any part of 
the stomach, and both have variable shapes, 
from round to oval, irregular or smooth, and 
may be sessile or pedunculated (Figs. 1 and 
2). Gastroscopists consider a polyp as more 
apt to be benign if it has the same color as 
the surrounding mucosa, if its surface is 
smooth and not nodular, and if it appears 
as a small, flat based dome with the margins 
of the base well defined. Donovan and Wil- 
kinson stated ‘“‘Malignancy is suspected if 
the polyp is paler than the surrounding 
mucosa, if their bases are broad and merge 
with the adjacent thickened mucosa, and 
especially those that are cauliflower-like 
with a base smaller than the rest of the 
mucosa.” 

Size appears to be a factor of consider- 
able importance. Hay (6, 7) found that in 
13 cases in which the polyps were over 2 
centimeters in diameter.7 were malignant, 
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Fic. 1. Case 49. Benign inflammatory fibroid polyp 
in midstomach, posterior wall. 


while in 83 cases in which the polyps were 
less than 2 centimeters in diameter only 1 
was malignant. If growth of a polyp is 
observed repeatedly, obviously malignancy 
is indicated. At operation, benign polyps 
are usually soft to palpation, and when nod- 
ular areas are felt malignancy should be 
suspected. Ulceration of the tip of the polyp 
usually is indicative of carcinoma. 
Indications for surgery then, according 
to Hay (6), in solitary polyps, would be: 
(a) a polyp over 2 centimeters in diameter, 


TABLE I.—SUMMARY OF SYMPTOMS AND SIGNS 
( LABORATORY FINDINGS) IN 74 CASES 


Single Multiple Multiple 
polyps discrete polyps diffuse polyps 
—(49 cases). —_(22 cases). —(3 cases)__ 
No. Percent No. Percent No. Percent 
Epigastric pain.. 35 15 68 66.6 
Anorexia.....:.. 14 29 5 23 2 66 
Vomiting. ..... 29 60 11 50 1 $3.3 
Diarrhea....... 1 2 5 24 0 
Hematemesis... 6 12'.3 5 24 1 33.3 
Melena........ 13 28.5 8 38 1 33 
Constipation.... 4 8.2 1 5 0 
Palpable mass.. 2 4.2 2 95 0 
Tenderness... .. 8 16.3 3 14 0 


Laboratory findings of anemia and acidity were as follows: 

Of the 49 cases of single polyps, anemia of an appreciable degree 
was found in 10 or 20 per cent. Two of these cases were of pernicious 
anemia. Free hydrochloric acid was absent in 13, or 26 per cent, of 
the cases examined for such, but total acid though reduced was present 
in 6 of these. 

In the 22 cases of multiple discrete polyps, anemia was present in 
7, or 32 per cent. In 100 per cent of these cases in which a gastric 
analysis was done, no free acid was found and the total acidity was 
either absent or low in 41 per cent. 

In the 3 cases of diffuse polyposis, no chronic anemia was present, 
although the patient in Case 68 was admitted with hematemesis. 
Free hydrochloric acid was absent in 2. These had a total acid of 20 
and 40 units respectively. Gastric analysis was refused in the third. 


(b) a progressively enlarging polyp, («) 
polyps causing bleeding or obstructions, and 
(d) polyps which gastroscopically and radio- 
logically are suggestive of malignancy. Hay 
observed 34 patients without operation for 
from 1 to 9 years in whom these indications 
were not present and who were treated 
conservatively. In 2 of them, however, 
carcinoma developed (6, 7). 

Treatment. When surgery is indicated, 
several procedures have been employed. In 
our collected series of 49 cases of solitary 
polyps local excision was done in 13 and a 
partial or subtotal gastrectomy in 21. Fif- 
teen were treated medically or observed. Of 
those with only local excision in which the 
frozen and permanent sections were re- 
ported as benign, carcinoma subsequently 
developed in 1 case (Case 45). In doing a 
local excision, it has been repeatedly em- 
phasized that it is of utmost importance to 
excise widely and to include the full thick- 
ness of the adjacent stomach wall. Facilities 
for immediate examination of frozen sec- 
tions must be available. Edwards and Brown 
reported that carcinoma developed in their 
Case 4 eight years after simple polypectomy 
for a polyp reported pathologically as be- 
nign, and they questioned the adequacy of 
the therapy. Yarnis also reported a case in 
which carcinoma developed in the site from 
which a polyp, which the pathologist had 
reported as benign, had been resected. 

Hay (7) advocated subtotal gastric re- 
section with removal of from 75 to 85 per 
cent of the stomach even for single benign 
polyps if accompanied by achlorhydria and 
mucosal atrophy except when they were 
located in the cardia. In this case, if frozen 
sections revealed them to be benign, a wie 
excision was advised, if malignant or mulli- 
ple, a total gastrectomy. 

Partial or subtotal gastrectomy was pe:- 
formed in 21 cases of this series. Malignan y 
was found in 8 of these solitary polyps, «'r 
in 16.3 per cent of the total number of 4. 
Survival in these 8 cases was from 3 mont':s 
to 12 years respectively. Of the 8 cases of 
malignant polyps, 5 were diagnosed clir'- 


= 
- 
| 
‘ 


Carlson and Ward: SURGERY OF GASTRIC POLYPS, POLYPOSIS, AND GASTRITIS 729 


cally and roentgenologically as probably 
}enign, and some were observed for as long 
as 6 months; however, gastroscopy was not 
performed in any of these cases. In 2 of 
ihem, Cases 26 and 37, one lesion was diag- 
nosed as carcinoma, and in addition a 
second solitary polyp was diagnosed as 
probably benign. In both cases, the polyps 
too were malignant. 

In Case 19 partial gastrectomy was the 
procedure of choice for a solitary polyp 
which was broad based and encroached 
upon the pylorus causing obstruction. Sub- 
total gastrectomy was done in 3 cases of 
bleeding: in Case 9, a benign adenomatous 
polyp was found, in Case 40, a polyp which 
proved to be a neurogenic sarcoma, and in 
Case 49, a benign inflammatory polyp. 

Fifteen patients with solitary polyps were 
treated conservatively or observed because 
of associated conditions or because surgery 
was refused. Six of them are living and 
asymptomatic as regards the polyps after 
7 years in 1 case, 2 years in 2 cases, and after 
1 year in 3. None of the 5 known deaths 
were related to the polyps. The 4 remaining 
cases were lost to follow-up. 

Space will not permit all of our cases to 
be reported in detail (Tables I and II). 
Following are several illustrative cases. 


Case 38. A white male deputy clerk, aged 52 years, 
entered St. Francis Hospital on May 5, 1957, on Dr. 
R. Kistler’s service, complaining of a dull aching, 
epigastric pain, unrelated to meals, of 2 years’ dura- 
tion. His pain was unaffected by soda, alcohol, exer- 
tion, or fatigue. He had had no vomiting nor melena. 

Roentgenographic studies 2 years earlier had been 
negative, but in April 1957 a gastric polyp in the 
antrum had been diagnosed and reported as benign 
(Vig. 3). His family history was negative for carci- 
noma, and his past history irrelevant except for 
asthma. Examination was negative except for mini- 
inal epigastric tenderness. Laboratory findings of the 
blood and urine were negative. 

At operation on May 6, 1957, a wedge shaped 
excision of the polyp, the size of a walnut with a 
|-oad base located in the pars media on the’ anterior 
s'rface near the greater curvature, was performed. 
‘he full thickness of the adjacent stomach wall was 
i cluded in the excision. Frozen and permanent sec- 

‘ns indicated this to be benign. The patient made 

uneventful recovery and has remained well. 


Fic. 2. Case 49. Cross section showing solid tumor 
arising from submucosa with absence of mucosa over 
surface. Tumor mass composed of stellate to spindle- 
shaped cells (fibroblasts) admixed with capillaries. 
Eosinophilic infiltration throughout. 


Case 48. A 51 year old, white, moderately obese, 
housewife collapsed after returning home from a 
dinner dance on November 20, 1957. She was ad- 
mitted immediately to the Marin General Hospital 
on Dr. R. Weseman’s service. On admission, her 
pulse rate was 140 per minute and very irregular. 
Her temperature was normal. Her blood count re- 
vealed a severe anemia, the hemoglobin being 8.2 
grams and her hematocrit 29 per cent. Electrocardio- 
grams showed abnormal findings but were not con- 
clusive of an occlusion. Gastrointestinal roentgeno- 
grams (Fig. 5) disclosed a sessile polyp, 3 by 1 centi- 
meter in diameter arising from the posterior wall 
near the greater curvature at the junction of the upper 
and middle thirds of the stomach. 

Three years previously, because of vague epigastric 
distress and occasional nausea, similar roentgeno- 
grams had been taken but these did not demonstrate 
the polyp. Her distress and nausea had persisted, but 
no vomiting occurred until her present admission. 
No blood was noted in this vomitus. Melena was 
absent. For the past 6 months, she had experienced 
considerable dyspnea on exertion. Her family history 
was irrelevant except that her mother had died of 
uterine cancer at the age of 52. There was a low free 
acid and a total of 27 units in the gastric analysis. 


TABLE II.—MALJGNANCY IN OR ASSOCIATED WITH 


POLYPS 
No. of No. Percentage 
Lesion cases malignant malignant 
Multiple discrete polyps...... 22 2 9.5 
Multiple diffuse polyposis... . 3 o* 0 


In 2 cases of single polyps and also in 2 cases of multiple polyps a 
carcinoma of the stomach was also present as a separate lesion. In 
both cases of single polyps the polyps were malignant. In 1 case of 
multiple discrete polyps associated with a separate carcinoma, the 
a were all benign and in the second all were malignant except 1. 

*In 1 of the 3 cases of multiple diffuse polyposis, the pathologist 
interpreted the carcinoma present as having originated from a polyp. 
The remaining polyps in this case were benign. 
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Fic. 3. Case 38. Benign adenomatous polyp. 


The following questions then presented themselves: 
(1) Were the tachycardia and arrythmia due to a 
cardiac lesion or were they the result of the anemia? 
(2) Did she have pernicious anemia? (3) Was the 
anemia due to bleeding from the polyp? (4) Was the 
polyp malignant which could account for the anemia? 
Two blood transfusions were given, resulting in 
rapid improvement of her pulse and general condi- 
tion. Findings upon repeated electrocardiograms were 
positive but not conclusive of an occlusion, suggesting 
rather a severe ischemic myocardial state. Her stools 
in the hospital were negative for occult blood, but 
subsequently, even on a meat free diet, considerable 
amounts were found. Repeated studies of blood 
smears and bone marrow, as well as an absence of 
reticulocyte response to vitamin Bj2 injections, ap- 
peared to rule out pernicious anemia. 

An attempt to reduce her weight was made, and 
a few pounds were lost. On advice of her cardiologist, 
exploration for the polyp was repeatedly postponed. 
Roentgenograms 2 months and 3 months after the 
first showed no change in the polyp, which at times 
was even difficult to demonstrate (Fig. 5). 

Operation was finally performed on April 10, 1958. 
The polyp and adjacent stomach wall were removed 
by a wedge shaped resection. The lesion could be 
readily palpated. It was soft. Its tip was not ulcerated. 
It was reported as a benign adenomatous polyp (Fig. 
6). Her recovery was uneventful and she is now well. 
Case 49. A 65 year old Jewish widow was admitted 
to the St. Francis Hospital on October 23, 1957 by 
Dr. L. Custer for severe anemia, presumably due to 
upper gastrointestinal bleeding. Six days previously 
severe pain in her back had developed which radiated 
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around to the right upper quadrant. This was con- 
stant and persistent. She had considerable flatulence 
and belching and was unable to eat but had no: 
vomited. Tarry stools were noted 2 days after the 
onset of pain. She was very obese and had had no 
recent weight loss. Eight years previously, roentgeno- 
grams of the upper gastrointestinal tract taken because 
of mild discomfort had been reported as indicating 
“ulcers.” These films were not available. Her history 
was otherwise noncontributory. 

Examination revealed marked pallor, obesity, and 
tenderness to deep palpation in the epigastrium. 
The red blood count was 2,560,000 with 7 grams (45 
per cent) hemoglobin. Gastric analysis was not per- 
formed. A roentgenogram of the upper gastrointes- 
tinal tract showed a smooth hemispheric defect on 
the midportion of the lesser curvature with a 3 centi- 
meter central ulceration (Fig. 4). The x-ray diagnosis 
was a carcinoma of the stomach. The possibility of 
a leiomyoma or leiomyosarcoma was considered. 

At operation on October 28, 1957, a smooth, sessile, 
polypoid tumor measuring 4.5 centimeters in its 
maximum diameter, 3 centimeters high, and 3.5 
centimeters across its base was found. The pathologic 
diagnosis was a benign inflammatory fibrinoid polyp 
(submucosal eosinophile granuloma) of the stomach 
(Figs. 1 and 2). 

Bullock and Moran have reported excellent de- 
scriptions of these lesions. Clinically, the severe 
bleeding, the size or the polyp as seen in the roent- 
genogram, and the ulceration at the tip of the polyp 
strongly suggested a leiomyoma of leiomyosarcoma, 
or a malignant polyp. The patient is now well and 
asymptomatic. 

Case 19. The patient entered the San Francisco 
Hospital with a pyloric obstruction. The patient was 
taken to surgery with a preoperative diagnosis of a 
prepyloric gastric ulcer. Operation was performed 
and on opening the stomach a large broad based 
polyp was found in the prepyloric region. A partial 
gastrectomy was performed. The polyp proved to be 
benign. The patient made an uneventful recovery bu! 
was lost to follow-up. 

Case 42. A 71 year old, white female entered 
Mary’s Help Hospital on March 20, 1953, complain- 
ing of weakness, cough, nausea, upper abdomina! 
pain, and a weight loss of 30 pounds in 1 month. Sh: 
had had a recent acute upper respiratory infectio: 
1 month earlier with persistent symptoms. Examina 


- tion revealed numerous rales at the right base, 


slightly enlarged tender liver, a blood pressure © 
170 systolic and 90 diastolic, and a normal pulse. .\ 
gastric analysis showed no free hydrochloric acid an: 
a total acidity increasing up to 56.5 degrees. Ther 
was no lactic acid, red blood cells, nor mucus. He 
urine contained 3 plus sugar and 3 plus acetone, bu 
her blood sugar was 115 milligrams per cent. Her re: 
blood count was 5,710,000 and hemoglobin was 17. 
grams or 101 per cent. The white blood count wz : 
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normal. Roentgenographic examination of the upper 
gastrointestinal tract revealed a circumscribed poly- 
poid filling defect in the cardiac end of the stomach 
having the appearance of a benign polyp. A 6 hour 
examination showed a fairly large gastric residue. A 
barium enema was negative. This patient was dis- 
missed without operation and treated conservatively. 
At no time did the polyp give rise to any further 
symptoms, and she died of cardiac disease 3 years later. 


In the first and second of the preceding 
cases, operation was advised because of the 
hazard of malignancy, which as previously 
stated was found in 16.3 per cent of our 49 
collected cases of solitary polyps. In the 
third case, severe bleeding from the upper 
gastrointestinal tract made operation neces- 
sary. Bleeding was also the principal indi- 
cation for operation in 2 other cases of our 
series, in one (Case 9) a benign adenomatous 
polyp was found and in the other (Case 40), 
a neurogenic sarcoma. Obstruction brought 
the fourth case to surgery. In the fifth case, 
the operative risk was considered greater 
than the danger from carcinoma and a 
conservative course was adopted with a 
satisfactory outcome. 


Case 34. A 58 year old, white obese female was 
admitted to St. Francis Hospital on December 12, 
1954, complaining of alternating constipation and 
diarrhea of 6 months’ duration. She had some epi- 
gastric fullness and mild cramp-like pain. Melena, 
hematemesis, and weight loss were absent. Mild 
diabetes and hypertension were found. Her blood 
count was normal. Six months previously she had had 
a gastrointestinal series elsewhere, and a supposedly 
benign gastric polyp was reported. Roentgenograms 
on entry confirmed the previous findings, the polyp 
still appearing benign. Exploration of December 15, 
1954 revealed a polyp, with a stalk 3 centimeters 
in diameter on the lower third of the greater curva- 
ture. A subtotal gastrectomy was performed. The 
lesion was malignant with invasion of the adjacent 
stomach wall, but with no lymph gland involvement. 
She died of a recurrence of the carcinoma of the 
stomach 3 years later. 


The size of the lesion, 3 centimeters in 
diameter, should have given rise to a suspi- 
cion of malignancy. 


Case 40. A 50 year old white surgeon first had 
periodic, severe epigastric pain and vomiting of blood 
in 1945. For 21 years, he had had mild indigestion 
which was relieved when he would stop smoking. 


Fic. 4. Case 49. Benign inflammatory fibroid polyp. 


Roentgenologic studies of the upper gastrointestinal 
tract were negative in 1936 and 1942. However, in 
July 1945, a polyp of the pylorus, 3 centimeters by 
114 centimeters, was found. 

At operation on July 1945, a subtotal gastrectomy 
was done. A firm, sessile, cauliflower-like polyp, 5 
centimeters in its greatest diameter, was located on 
the anterior portion of the lesser curvature. The 
microscopic diagnosis, confirmed by many consulta- 
tions, was a neurogenic sarcoma. This patient is still 
well 13 years later. 


MULTIPLE DISCRETE POLYPS 


The condition in which a variable num- 
ber from 2 to 12 or more discrete polyps 
are found is much more common than that 
of the so-called diffuse polyposis in which 
large areas are studded with innumerable 
polyps. It is in these individuals with mul- 
tiple discrete lesions that observations have 
been made supporting the contention that 
malignant degeneration actually does occur 
in benign polyps and that carcinoma of the 
stomach is not merely an associated lesion 
or coincidental finding. Klein and Geller 
reported a case in which 3 polyps, apparently 
benign, were found on gastroscopy. Two 
years later, carcinoma was found in the 
exact position of one of these. Donovan and 
Wilkinson reported a case in which malig- 
nant changes were found in the stalk of a 
resected polyp. Edwards and Brown de- 
scribed 2 cases of carcinoma in situ, and 1 
of early invasion adjacent to typical ade- 
nomatous glands, and concluded that this 
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Fic. 5. Case 48. Benign adenomatous polyp, on poste- 
rior wall near greater curvature. 


evidence “‘strongly suggests that benign gas- 
tric polyps do undergo malignant degenera- 
tion.” 

In our collected series of 22 cases of 
multiple discrete polyps, the polyps them- 
selves were proved to be malignant in only 
2 cases or 9.1 per cent. 

Carcinoma of the stomach was found as 
an associated lesion in 2 additional cases of 
this group, in which the polyps themselves 
were benign. If one were to assume that 
these carcinomas arose from the polyps, the 
total incidence of malignancy in multiple 
discrete polyps would increase to 18.2 per 
cent. If a more prolonged and complete 
follow-up were possible, this percentage 


might further increase. The finding of meta- 


plasia in adenomatous polyps makes one 
suspect that perhaps such polyps are really 
premalignant lesions or actually malignant 
lesions with a so-called long ‘‘latent period.” 
Whether or not the view of malignant de- 
generation of benign gastric polyps is ac- 
cepted, the frequent development of car- 


cinoma of the stomach in these individuals 
makes it imperative to observe these pa- 
tients closely at frequent intervals if a con- 
servative attitude is adopted. In the treat- 
ment of multiple discrete polyps, it appears 
to be the opinion of some surgeons that a 
subtotal resection should be done with local 
excision of any remaining polyps in the 
cardia, if feasible, to assure a better func- 
tioning result. Such was done in 10 of our 
series. Complete gastrectomy with replace- 
ment of the stomach by the _ ileocolon 
(Hunnicutt operation), as was done in Case 
67 reported, would be safer from the stand- 
point of possible recurrence of malignancy 
in the remaining stump. No cases of recur- 
rence of carcinoma in the stump were 
observed in our series, although the follow- 
up again in many was incomplete or of short 
duration. Hay had 1 patient in whom gas- 
tric cancer developed in residual stomach 4 
years after gastric resection for polyps. 

Results of treatment. In the 3 cases in which 
complete gastrectomy (with ileocolic re- 
placement) was performed, Case 67 of 
multiple discrete polyps, Case 73 of multi- 
ple diffuse benign polyps, and Case 68 of 
multiple diffuse polyposis complicated by 
gastric carcinoma, the patients were all 
still well after 5 years, 6 years, and 7 years 
respectively. 

We were able to trace 6 patients with 
multiple polyps treated by subtotal gas- 
trectomy. One died of carcinoma 6 months 
after operation, the polyps being malig- 
nant. A second is now deteriorating rapidly 
apparently from a recurrence of carcinoma 
of the stomach which was found in associa- 
tion with benign polyps. The remaining 4 
are living and well after 3, 5, 12, and 15 
years respectively. 

Local excision of the multiple polyps was 
performed in 3 patients. ‘These were traced 
and have remained well, but the longes' 
follow-up period has been only 2 years. 

Six cases of multiple polyps in which n« 
surgery was done were traced. In Case 72. 
of multiple diffuse polyposis, the patient i: 
living and well 20 years after her polyp: 
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were first discovered. In Case 52, of mul- 
tiple discrete polyps, the patient is well 
after 10 years. Two other patients are also 
living and well after 2 and 3 years respec- 
tively. Two died of unrelated causes. 

Following are illustrative cases of mul- 
tiple discrete polyps. 


Case 67. A white male executive, aged 59 years, 
entered the Merritt Hospital on Dr. A. Hunnicutt’s 
service in April 1953. His only symptom was epigastric 
pain of 2 weeks’ duration. His past and family history 
were irrelevant. His blood count and urinalysis were 
normal. An upper gastrointestinal series was inter- 
preted as showing 2 gastric polyps. At operation, 5 
polyps were found, 1 in the upper, 2 in the middle, 
and 2 in the lower thirds of the stomach. A total 
gastrectomy with replacement with the right ileo- 
colon (Hunnicutt operation) was performed. All of 
the polyps were benign adenomatous polyps. The 
patient has been observed for 41% years. No anemia 
has developed. He eats well and lives an active life. 


This is one of the best results we have 
found, and furthermore, the hazard of 
malignancy in a stump has been averted. 
Three of the polyps in this case, and all in 1 
of the following cases (Case 69) were missed 
in the roentgenographic examinations. 


Case 71. A 65 year old white policeman was ad- 
mitted to The Oakland Veterans Hospital on Febru- 
ary 7, 1956 with epigastric pain of 5 years’ duration. 
He had had no melena, nausea, or vomiting. 
He weighed 240 pounds. Congestive heart failure 
had been present for 1 year. His father had died of 
carcinoma of the lung and his mother of carcinoma of 
the stomach. Abdominal examination was negative. 
His hemoglobin was 50 per cent. Gastric analysis 
showed no free acid and a total of 25 units. Gall- 
bladder studies showed stones and roentgenograms 
of the upper gastrointestinal tract, a large irregular 
mass in the prepyloric area, interpreted as a gastric 
polyp. Subsequently, gastroscopy was performed and 
| large polyp on the lesser curvature of the antrum, 
3 centimeters in diameter, 1 polyp, 1 centimeter in 
diamet *r, on the anterior wall, and 1 small polyp on 
the greater curvature were noted. The gastroscopist 
stated these might be either malignant or benign. A 
subtotal gastrectomy and a cholecystectomy were 
cone. Three polyps were found in the resected speci- 
inen. Two further polyps were found in the stump, 
“hich were excised locally. An uneventful recovery 

curred. The pathologist reported that all the 
volyps except the smallest one, 0.3 centimeter in 

‘ameter, were malignant. In the largest, 6.5 centi- 
eters in diameter, malignant invasion of the stalk 
idnotoccurred. He died 15 monthslater of metastases. 


Fic. 6. Case 48. Benign adenomatous polyp —micro- 
scopic sections. a, Portion of sagittal section shows be- 
nign hyperplastic glandular pattern of surface mucosa 
with no invasion of stalk or base. The stalk is composed 
of fibrous tissue. 5, c, e¢, Cross sections. d, Adjacent gas- 
tric wall with atrophic gastric mucosa. 


This case emphasizes again the impor- 
tance of examining the gastric remnant, 
after any resection, for additional polyps 
in the stump. 


Case 69. A 64 year old white housewife entered 
Mary’s Help Hospital on March 27, 1957, complain- 
ing of nausea and vomiting of 5 weeks’ duration and 
a loss of 20 pounds in the past 2 months. She had had 
no pain, hematemesis, nor melena. Two months 
previously, she had had an acute myocardial infarc- 
tion but had recovered sufficiently to permit surgery. 
Her past and family history were noncontributory. 
Examination revealed an obese patient with a slight 
pallor. No masses, tenderness, distention, nor rigidity 
were noted in, the abdomen. Roentgenographic 
examination showed a pyloric obstruction suggestive 
of duodenal or pyloric ulcer (The polyps were over- 
looked.) (Fig. 7). Laboratory findings were negative 
except for anemia, the red blood-count being 4,220,000 
with 12 grams of hemoglobin, there being considerable 
hemoconcentration caused by the vomiting. The pre- 
operative diagnosis was pyloric obstruction due to a 
peptic ulcer. 

At operation on April 1, 1957 a large firm mass was 
found at the pylorus which proved to be a malignant 
ulcer. Firm enlarged lymph nodes were present ad- 


als 
\ 
4 
h 
of 
yf 
y 
1 } 


734 Surgery, Gynecology & Obstetrics - December 1958 


Fic. 7. Case 69. Benign polyps in antrum, associated 
with carcinoma of pylorus with obstruction. Polyps were 
overlooked. 


jacent to it. A subtotal gastric resection was per- 
formed. On opening the specimen 6 gastric polyps 
were found in addition to the obvious carcinoma. 
Inspection of the remaining stump revealed 2 more 
benign appearing polyps which were excised locally. 
Convalescence was complicated by a pneumonitis for 
a few days. The patient did very well for the first 10 
months, but in recent weeks has evidence of a re- 
currence of the carcinoma. 


The gastric polyps were overlooked in 
the roentgenographic study, but a later re- 
view of the films disclosed characteristic 
defects (Fig. 7). The question arises in a 
case such as this if a total gastrectomy is 
not indicated. In our patient a previous 
myocardial infarction persuaded us to adopt 
a conservative course. The 2 polyps re- 
moved from the stump were benign. For- 
tunately, polyps are much oftener located in 
the distal than proximal part of the stomach. 
Did the carcinoma arise from a_ polyp? 
In this case it is impossible to tell. 

Case 52. A 60 year old physician was struck by an 


automobile on December 4, 1948 and admitted to the 
St. Francis Hospital in severe shock. Examination 
and roentgenograms revealed multiple fractured ribs 
on the left side and a left hemothorax. During a pro- 
longed convalescence, attacks of hypoglycemia 
developed. (These finally proved to be of hepatic 
origin due to hepatic congestion secondary to a 
marked displacement of his heart to the right by a 
large benign lung tumor resulting in partial failure. 
The attacks ceased after the lung tumor was re- 
sected.) An upper gastrointestinal roentgenographic 
series, taken to determine the cause of the hypogly- 
cemic attacks, disclosed multiple gastric polyps 
throughout the stomach. This patient has been ob- 
served for 9 years and repeated roentgenograms of the 
polyps have shown no change. He has gained con- 
siderable weight and, except for occasional eructations 
of gas after heavy meals, is virtually asymptomatic. 
However, his 2 uncles died of carcinoma of the 
stomach, and, had he not already had such a pro- 
longed illness, a gastric resection certainly would have 
been seriously considered. 

Case 74. A 65 year old white widow was admitted 
to Mary’s Help Hospital on Dr. H. Gardner’s service 
in May 1951 with an acute thrombophlebitis of the 
right leg of 1 month’s duration and vomiting of 5 
days’ duration. An upper gastrointestinal roentgeno- 
gram revealed multiple gastric polyps (Fig. 8). Her 
blood count revealed a moderate leucocytosis but no 
anemia. The thrombophlebitis and vomiting sub- 
sided under conservative care. She has been observed 
for 7 years and is still in good health. 


The frequent association of thrombo- 
phlebitis and carcinoma of the stomach is a 
well recognized fact. In our series of polyps, 
this was the only case in which thrombo- 
phlebitis also was present. 


MULTIPLE DIFFUSE POLYPOSIS 


This condition is characterized by the 
presence of innumerable polyps which may 
almost completely cover extensive areas of 
the stomach. Heredity is most likely a strong 
factor in these cases, although it has not 
been identified in all. Three such cases are 
included in our collected group, in 1 of 
which carcinoma was found. 

Case 68. A 41 year old, white male upholster » 
entered the Oakland Veterans Hospital on the servi: ° 
of Drs. S. Etheridge and J. V. Smith. For the past 
months only, he had lost his appetite, had hé 
nausea, hematemesis, and melena, and had lost 
pounds in weight. He was a moderately heavy user 
alcohol. His past and family history were no 
contributory. Physical examination was essential’ 
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negative except for moderate voluntary abdominal 
rigidity. No pigmentation was present. By roentgeno- 
grams of the upper gastrointestinal tract an ulcerating 
neoplasm of the stomach was diagnosed. (The polyps 
were overlooked.) However, on gastroscopic examina- 
tion, in addition to a large carcinoma near the 
pylorus, multiple polyps of the entire stomach were 
found. Innumerable polyps covered virtually the en- 
tire mucosa. Gastric analysis showed no free hydro- 
chloric acid, but a total of 40 units. His blood count 
and urine were normal. 

At operation on March 13, 1951, a total gastrec- 
tomy with replacement of the stomach with the 
ileocolon (Hunnicutt operation) was done. The 
pathologic report was polyposis of the stomach with 
carcinoma arising from a polyp. This patient has had 
an excellent result. He was seen in June 1956, 5 years 
postoperatively, at which time he had nutritional 
anemia. When last seen, February 1957, he was well. 

Case 73. A 62 year old Spanish laborer entered the 
hospital in Albuquerque, New Mexico, on the service 
of Drs. L. H. Wilkinson and A. G. Sims II in October 
1951, complaining of epigastric fullness and distress 
after meals, of 3 months’ duration. He had lost only 
2 pounds in weight and had no anorexia, nausea, 
vomiting, nor melena. He passed 2 or 3 formed stools 
daily. His past history was unknown, and his family 
history revealed no ascertainable carcinoma. 

Examination of his abdomen was negative. The 
examining physician noted that the color of his skin 
was brown, and there were some questionable blue 
spots the location of which were not described. A 
gastric analysis was refused. The red blood count was 
4,700,000 and hemoglobin 11 grams. Urinary find- 
ings were normal and blood Wassermann negative. 

Roentgenograms of the upper gastrointestinal 
tract were interpreted as showing hypertrophic gas- 
tritis of the upper third of the stomach with a large 
filling defect of the greater curvature at the junction 
of the middle and lower thirds, probably due to 
malignancy. A barium enema showed no polyps in 
the colon, and small bowel studies were also negative. 
Gastroscopy was not performed. _ 

At operation on October 10, 1951, the entire 
stomach, except in the immediate prepyloric region, 
was covered with innumerable polyps. Frozen sections 
of a number of these were reported as benign. These 
findings were confirmed by the permanent sections. 
A complete gastrectomy was performed, and the 
ileocolon was brought up as a substitute gastric 
pouch. The pathologist reported findings of polyps, 
‘arying from several millimeters to 2 centimeters in 
diameter, extending from the lower esophagus to 
vithin 2 to 3 centimeters of the pylorus, all of which 
were benign. The patient was observed for 6 years. 
lis result was excellent. He maintained a good 

eight, nutrition, and strength. His blood count at 

‘mes showed a moderate anemia which responded to 
itamin By» injections. 


Fic. 8. Case 74. Multiple discrete polyps. Patient 
living and asymptomatic 7 years after discovery of 
polyps. Operation refused. 


Case 72. In 1937, a white, 60 year old housewife 
entered the Stanford-Lane Hospital, complaining of 
epigastric pain and anorexia of several years’ dura- 
tion. She had lost 10 pounds in weight but had had no 
vomiting, melena, nor other symptoms. Abdominal 
examination was negative. Gastric analysis revealed 
no free acid and a total of 20 units. Her blood count 
was normal. A gastrointestinal roentgenogram showed 
her entire stomach to be full of polypoid tumors. 
She was treated medically, with improvement. 
She was last contacted in December 1957, 20 years 
after the discovery of the lesions, at which time she 
said she felt wonderful and had no complaints. 


Diffuse gastric polyposis with pigmentation 
(Peutz-Feghers syndrome). A familial type of 
polyposis of the gastrointestinal tract, in 
which polyps are also found in the stomach, 
which is characterized by the occasional 
finding of melanin spots on the lips, perioral 
skin, buccal mucosa, and on the digits has 
recently received considerable attention. 
Such spots were said to have been present 
in several of the affected relatives in Case 65 
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later described. It appears rather unlikely 
that the cases with pigmentation belong to 
an entirely separate entity from those with- 
out such, as pigmentation is absent in some 
members of affected families. Yet, the for- 
mer do have some characteristic features. 


Case 65. A 21 year old, white female clerk en- 
tered the San Francisco Hospital on Dr. Roy Cohn’s 
service on February 8, 1946, with severe abdominal 
cramps and vomiting of 24 hours’ duration. They 
subsided after 4 hours. Similar attacks had occurred 
since the age of 6, some lasting several days. Food 
aggravated the attacks and hence she ate sparingly. 

Examination revealed a small, thin, pale woman 
with a flat soft abdomen. There was slight lower ab- 
dominal tenderness, but no palpable masses. Her 
temperature was 100.5 degrees, F., pulse 80, and 
respiration 20. The blood pressure was 124 systolic 
and 82 diastolic. The red blood count was 4,350,000 
but her hemoglobin was only 8.5 grams, or 50 per 
cent. A gastric analysis showed an absence of free 
hydrochloric acid, and a total acidity below .8 unit. 
Her blood sugar, blood chlorides, and serum amylase 
were normal. An upper gastrointestinal roentgeno- 
gram showed a large polyp in the duodenum, whose 
stalk appeared to arise in the prepyloric region. A 
barium enema with air contrast was negative. 

The patient herself had no visible pigmented spots, 
but stated that her mother, her aunt, and 2 uncles 
had had pigmented spots on their lips, and that they 
all died at an early age. Inquiry revealed that her 
mother had died at the age of 22, following an opera- 
tion for intussusception of the small bowel. One 
uncle had also been operated upon at age 27 for the 
same condition. The cause of his death was not known. 

The preoperative diagnosis was prolapsing gastric 
polyp. At operation on February 23, 1946, an upper 
midline incision was made. Several large polyps were 
palpable in the stomach, but none in the transverse 
colon. The stomach was opened and the polyps were 
found in both the antrum and higher, requiring re- 
section of all but a cuff 114 inches long of the cardia 
for their removal. On bringing the jejunum up for an 
anastomosis, an intussusception in it was discovered. 
On reducing this, innumerable polyps were seen, re- 
quiring resection of this segment of jejunum. An end- 
to-end anastomosis of the jejunum was made. The 
loop was then brought up and the end of the stomach 
anastomosed to its side. In addition, an entero- 
enterostomy was performed. 

Pathologic examination revealed benign adenoma- 
tous polyps except one in the jejunum which had 
undergone malignant change (malignant adeno- 
carcinoma of jejunum). There was no metastatic 
spread. Her subsequent course has been uneventful 
except for secondary anemia. She was last seen in 1955 
and has been able to work. Proctoscopy in 1946 
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showed no lower bowel polyps. A roentgenogram of 
the upper gastrointestinal tract in February 1947 did 
not demonstrate definite polyps in either the remain- 
ing gastric stump or small bowel, although it is 
known that some remain. 


Widely divergent opinions have been ex- 
pressed regarding the malignant tendency 
and treatment of diffuse gastric polyposis. 
Marshall reported 1 case without pigmenta- 
tion in which he did nothing but explore 
and the patient survived for 13 years with- 
out complications. In 1957, Walters was 
quoted by Feldman as considering these 
(without pigmentation) innocent lesions. 
However, this opinion was expressed by 
Walters in 1933. 

In Case 72 from the Stanford Clinic re- 
ported in the foregoing, films taken in 1937 
showed the entire stomach filled with in- 
numerable polyps. The patient was then 
60 years old. She was last seen in 1957, 20 
years later, in the eye clinic, and she was 
asymptomatic and well as far as the stomach 
was concerned. 

Staley and Schwartz in a review of the 
cases characterized by melanin spots (Peutz- 
Jeghers syndrome) found that malignancy 
occurred in the associated small bowel 
polyps in 9 of 52 cases. In Cohn’s patient, 
Case 65 in our series, likewise such malig- 
nant changes were noted in a jejunal polyp. 
In none of these cases were metastases 
found. None of these patients died of car- 
cinoma. Intussusception usually brought 
these patients to surgery. However, Staley 
and Schwartz quote Jeghers as having re- 
ceived a personal communication describing 
an inoperable carcinoma of the stomach in 
a patient presumably with this syndrome. 
They concluded that, in this syndrome, 
when the lesions were so widespread throug}:- 
out the gastrointestinal tract conservatisin 
was indicated, and that radical resection 
should be done only for obvious invasi\° 
carcinoma. 

On the other hand, Doyle and associat: s 
view multiple polyps and diffuse polypos s 
as conditions that are too dangerous to ten - 
porize with, and many complete gastre - 
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toinies have been done. One may be forced 
to intervene, as in Cohn’s Case 65, when 
pyloric obstruction occurred. Bleeding might 
also make surgery imperative. Preservation 
of a small cardiac stump is desirable if 
possible. If the lesions are numerous in the 
cardia, complete gastrectomy with the Hun- 
nicutt type of replacement may be advan- 
tageous, as was done in Case 68. 

The final decision, then, appears to de- 
pend considerably upon the age and life 
expectancy of the patient, his condition as 
a surgical risk, the extent of associated 
lesions in other parts of the gastrointestinal 
tract, and the presence of complications 
such as pyloric obstruction or bleeding re- 
quiring surgery. 


MASSIVE OR GIANT HYPERTROPHIC GASTRITIS 
(DIFFUSE GASTRIC POLYPOSIS OF THE INFLAM- 
MATORY TYPE OR PSEUDOPOL YPOSIS) 


Since this entity is so frequently confused 
with gastric polyposis and so difficult to 
distinguish from it, a brief discussion of this 
subject is included. Both the clinical and 
roentgenologic findings in this condition 
may closely resemble those of multiple gas- 
tric polyps or gastric cancer. Pearland Brunn 
reported 1 of their cases, in which, even 
though acutely aware of this condition, they 
mistook it for multiple polyps. Conversely, 
Wilkinson’s Case 73 of diffuse polyposis, 
presented in the foregoing, was diagnosed 
by the roentgenologist as massive hypertro- 
phic gastritis complicated by carcinoma. 

Considerable differences of opinion exist 
regarding the malignant potential of this 
entity. Patterson, concerned about its malig- 
nant tendency, in his case performed an 
extensive resection. In discussing his report, 
Allen questioned the tendency of these 
lesions to become malignant. Marshall, in 
the same discussion, described a case in 
which the condition was found and in which 
a second operation 18 months later revealed 
a inarked regression of the condition. 

‘trode observed that both hypertrophic 
ga-tritis and gastric carcinoma were unusu- 
al’. prevalent in Japanese men in Hawaii, 


Fic. 9. Typical film of giant or massive hypertrophic 


gastritis or pseudopolyposis. This condition is frequently 
confused with polyposis, as in Case 73. 


and that in both conditions hypochlorhydria 
was common, this fact suggesting that there 
may be a relationship between these two 
entities. It was his belief that the malignant 
potential of hypertrophic gastritis was not 
sufficient to warrant complete gastrectomy or 
extensive resection of the proximal end of 
the stomach, but that resection of the antrum 
might be considered if severely involved. 

The consensus appears to be that radical 
surgery is rarely necessary and that resec- 
tion, if done, should be as conservative as 
possible. Patterson in his case was able to 
resect the upper two-thirds of the stomach 
and, by conserving the noninvolved lower 
segment, obtained a good functioning result. 
He pointed out that the antrum may be 
comparatively free of these changes. How- 
ever, in reviewing the literature one finds 
a number of cases in which this pathologic 
condition was found and in which total 
resections have been done. 
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In 1 case in our series exploration was 
carried out in 1936 for a diagnosis of gastric 
carcinoma of the greater curvature. Marked 
hypertrophic gastritis was found, and noth- 
ing was done. The patient is well 20 years 
later. Recent roentgenograms showed 
marked improvement even in areas in the 
fundus in which atrophic changes were 
suggested. 

However, a second case of similar symp- 
toms of vague indigestion, epigastric dis- 
tress, and slight nausea, which was reported 
by one of our best roentgenologists as typical 
of giant hypertrophic gastritis, was ob- 
served for 5 months. On exploration an 
inoperable carcinoma was found. 

In reviewing the cases of hypertrophic 
gastritis, so many cases were diagnosed as 
such and the changes seen at roentgeno- 
graphic examination were of such varying 
degree of severity that it was impossible to 
state just when such a case belonged in the 
category of “‘giant or massive type”’ (Fig. 9). 


SUMMARY AND CONCLUSIONS 


Seventy-four cases of gastric polyps, soli- 
tary, multiple, diffuse, and familial, were 
collected and reviewed. Malignancy was 
found in 8 of 49 solitary polyps or in 16.3 
per cent. Of 22 cases of multiple polyps, in 
only 2 were the polyps themselves malig- 
nant, or in 9.1 per cent. However, in 2 
further cases, carcinoma of the stomach, as 
an associated lesion, was present. If one 
assumed that these carcinomas arose from 


polyps, the percentage of malignancy in~ 


multiple polyps would increase to 18.2 per 
cent. In only 1 of 3 cases of diffuse polypo- 
sis was malignancy found. The gastric 
polyps in the case of familial polyposis 
(Peutz-Jeghers syndrome) were all benign, 
but there was an associated malignant 
polyp (adenocarcinoma) in the jejunum. 

Symptoms, signs, and laboratory findings 
are given in accompanying tables. 

The surgical management of polyps and 
the results are discussed. When the surgical 
risk is acceptable, operation for these lesions 
should be done without delay. ‘The impor- 


tance of exploration of the stump after sub- 
total gastric resection is emphasized, as 
polyps were frequently overlooked in the 
roentgenographic studies. 

Giant hypertrophic gastritis or pseuco- 
polyposis, although it may be difficult to 
distinguish from polyposis and carcinoma, 
is probably a relatively benign lesion and 
not a precancerous one of sufficient poten- 
tial to warrant radical surgery. 

In view of the striking incidence of achlor- 
hydria associated with multiple gastric 
polyps, it would seem advisable to do gastric 
analyses routinely during complete physical 
examinations in order to determine the need 
for further gastrointestinal studies. This pro- 
cedure is now possible with little discomfort 
and cost to the patient by the use of azure 
A carbacrylic resin color tests. 
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PHASIC DYE INJECTION CONTROL SYSTEM FOR 
CORONARY ARTERIOGRAPHY IN THE HUMAN 


L. STEPHEN RICHARDS, M.D., and ALAN P. THAL, M.D., Minneapolis, Minnesota 


IN PREVIOUS ARTICLES the feasibility of per- 
forming coronary arteriography in patients 
with advanced coronary insufficiency was 
demonstrated (1, 2). In order to develop 
this technique for investigative and clinical 
studies, it is necessary to visualize regularly 
the fine ramifications of the coronary sys- 
tem. This has now been accomplished and 
the present article serves to describe the in- 
jection technique which we are now using 
in human patients. 


MATERIALS AND METHOD 


The device we are now using consists of 
two units: a compressed nitrogen-driven 
syringe and an electronic dye injection con- 
trol system triggered by the R wave of the 
electrocardiogram. 

The compressed nitrogen syringe unit is 
mounted on a portable table for easy ac- 
cessibility (Fig. 1). The syringe and the air 
cylinder are mounted in a vertical plane on 
an aluminum rectangular extrusion bar. 
This bar provides the stability necessary to 
withstand the injection pressure when trans- 
mitted from the air cylinder to the syringe. 
These two units are separated to exclude the 
possibility of introducing gas into the cathe- 
ter during injection. The syringe can be de- 
tached from the bar and disassembled and 
autoclaved (Fig. 2). The barrel of the 
syringe is constructed of laminated pre- 
cision bore pyrex glass with an inside diam- 
eter of 114% inches and a wall 34 inch in 
thickness. The plunger is stainless steel and 
a silicone O ring is used to obtain an ade- 
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quate seal and diminish friction. A “bleeder” 
valve is mounted near the tip of the syringe 
to clear the system of air bubbles prior to 
injection. To prevent reflux of blood into 
the syringe a ball valve is utilized. The 
opaque medium is maintained at body tem- 
perature in the syringe by means of a re- 
flector type bulb heater mounted in the 
aluminum bar which is located behind the 
syringe. 

The injection force is provided by a com- 
pressed nitrogen system of the following 
design: The standard size anesthesia tank 
of compressed nitrogen under a pressure of 
2,000 pounds per square inch is used. This 
pressure is modified by a variable reduction 
valve with a range of 0 to 400 pounds per 
square inch. A solenoid valve is placed in 
the line between the pressure source and the 
air cylinder which is opened and closed by 
an impulse from the electronic control sys- 
tem. This activates the piston in the air 
cylinder which in turn drives the plunger 
into the syringe. 

The control system was specifically de- 
signed to allow injection of dye at variable 
times in the cardiac cycle and for any de- 
sired duration. Its basic design is illustrated 
in Figure 3. A maximum electrocardi- 
ographic pulse (R wave) is selected and fed 
into the amplifier. The amount of amplifica- 
tion can be adjusted by a gain control on 
the panel. The amplified R wave pulse is 
then introduced into the delay circuit which 
is a monostable cathode couple multivibra- 
tor. Adjusting: the time constant allows a 
variable delay. The output of the delay cir- 
cuit is then fed into the width circuit which 
is similar in construction to the delay cir- 
cuit. The output of the width circuit is fed 
to the switching relay which controls the 
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solenoid of the mechanical injector. A re- 
mote switching box incorporating a mark- 
ing system is utilized in order to record 
the delay and length of the injection on 
the pressure and the electrocardiographic 
tracing. 

The patient is premedicated about 1 hour 
before the study with 50 to 100 milligrams 
of demerol and 90 milligrams of tuinal. The 
brachial artery is then exposed under local 
anesthesia in the upper third of the arm and 
a transverse arteriotomy is made to ac- 
commodate the large-sized catheters neces- 
sary for this procedure. A stylet supported 


Fic. 1. Injector: a, Air cylinder and syringe. b, Con- 
trol panel. 
Fic. 2. Syringe disassembled. 


polyethylene catheter with lateral opening 
holes and closed tip is introduced into the 
ascending aorta, and the tip of the catheter 
is positioned 1 centimeter above the aortic 
valve with the aid of fluoroscopic gui:|- 
ance. 

A pressure tracing and electrocardiograin 
are then recorded simultaneously on a two 
channel recorder (Fig. 5). From this traciig 
a test pattern for the actual injection m:y 
be planned. A proposed delay is measur: d 
using the R wave as the initial point. ‘! 0 
arrange an injection that will extend fron 
the onset of systole to the conclusion of « i- 
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Fic. 3. Block diagram of injection control system. The 
R wave is amplified (7), delayed (2), passed through the 
width circuit (3), and fed into the output relay (4) which 
controls the solenoid valve of the injector. 

lic. 4. Graphs demonstrating performance of injector 
under varying conditions of time and pressure at 38 
degrees C. Each catheter measures 80 centimeters. 
Sodium diatrizoate is 90 per cent. 

Fic. 5. a, Electrocardiogram with right arm and left 
leg leads reversed to give negative R wave deflection for 
control system. Aortic pressure tracing is recorded to in- 
dicate systolic and diastolic phase of cardiac cycle. Each 
large square represents 30 millimeters of mercury. b, 
Effect of injection on normal aortic pressure tracing in the 
dog. Marker at bottom of recording indicates length of 
injection and its position in the cardiac cycle. Each large 
square represents 25 millimeters of mercury. 


asiole the point of the R wave is marked on 
the pressure tracing and the time from that 
point to the onset of systole is determined 
and the delay circuit set accordingly. The 
tine from the onset of systole to the termi- 
n::ion of diastole is then measured and that 


b 
Fic. 5. 


value used as the length of injection. A trial 
is then made using the marker device with 
the injector line out of the circuit. Prelimi- 
nary carotid compression is always perform- 
ed to determine the patient’s tolerance and 
the effect on the cardiac rate. The carotid 
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Fic. 6. For visualization of the coronary arteries in a 
16 year old white male with coarctation of the aorta 30 
cubic centimeters of 90 per cent hypaque were delivered 
during the first half of a cardiac cycle of 1.5 seconds’ du- 


arteries are then compressed during the 
injection to reduce the cerebral circulation 
of the opaque medium. The passage of 
the dye through the coronary system is 
recorded on a biplane rapid change x- 
ray device which is capable of taking 6 pic- 
tures per second at an exposure time of 0.01 
second. 


PERFORMANCE OF INJECTION APPARATUS 


A prime requisite for coronary arteri- 
ography is the rapid delivery of dye at the 
root of the aorta. The performance of the 
injector may be judged from Figure 6. It 
will be seen that with a large bore catheter, 
P.E 330 (inside diameter, 3 mm.), 65 
cubic centimeters of viscous 90 per cent 
diatrizoic acid (hypaque) may be delivered 
in 1 second. In actual practice, from 30 to 
50 cubic centimeters of medium are used, 
depending on the heart rate and patient’s 
age. The pressure used to inject at this rate 
is 150 pounds per square inch for 0.6 to 1.0 
second, depending on the catheter size. The 
width circuit on the control system allows 
an injection time varying from 0.2 to 1.6 
seconds, within the limits of this range, a 
desired amount of fluid may be injected in a 
specified time. The amounts of opaque 


b 


ration. The length of injection was 0.8 second. It is noted 
that there is excellent filling of all of the secondary and 
tertiary branches of the coronary system. a, Antero- 
posterior view. b, Lateral view. 


media which may be injected through dif- 
ferent sized catheters under varying condi- 
tions of time and pressure are presented in 
Figure 4. All experiments were done with 
the dye at 38 degrees C. Lower tempera- 
tures increase the viscosity and _ conse- 
quently reduce the injection volume of the 
fluid. In 10 dogs intra-aortic pressures were 
recorded with a second end opening cathe- 
ter, the tip being placed 1 centimeter from 
the end of the injection catheter. A 15 to 35 
millimeter of mercury increase in intra- 
aortic pressure was noted. The pressure 
wave of the injection is superimposed on the 
normal aortic pressure tracing as shown in 
Figure 5. It was demonstrated that the in- 
crease in pressure, due to the influx of 
opaque media, was adequately and readily 
dissipated by the expansile aorta and that 
the physiologic range of blood pressure was 
not exceeded. There have been no findines 
in the dog or human which could be a- 
tributed to the deleterious effects of excessi\ ° 
injection pressure. In 11 human patients © 
whom coronary arteriography has been pe - 
formed with this device, the procedure hs 
proved to be entirely safe. 

By using rapid phasic injection tle 
quantity of opaque medium required fr 


742 G logy Obstetrics Di ber 1958 
urgery, Gynecology stetrics lecember 
— 
i 
f 


Richards and Thal: INJECTION TECHNIQUE FOR CORONARY ARTERIOGRAPHY 743 


excellent coronary filling has been reduced, 
and in general 30 to 45 cubic centimeters, 
depending on the patient’s size, are al] that 
are required. Coronary arteriograms of 
comparable detail have regularly been ob- 
tained in patients who have had severe coro- 
nary artery disease. These findings will be 
the subject of another future communica- 
tion. 


SUMMARY 


A phasic dye injection control apparatus 
to inject opaque media for visualization of 
the coronary arteries and its method of ap- 


plication are described. Injection capacities 
and the effects on aortic blood pressure are 
discussed. A representative case demon- 
strating the degree of coronary artery visu- 
alization obtained by this method is il- 
lustrated. 
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A PHASE OF THE AUTONOMIC NERVOUS SYSTEM IN 
OBSTETRICS AND GYNECOLOGY 


E. HIMMAT ABOU-SHABANAH, M.D., F.R.C.S., M.R.C.O.G., J. C. ULLERY, M.D., 
F.A.C.S., and J. BRUCE WENGER, D.V.M., Columbus, Ohio 


‘THE suBJECT of uterine innervation remains 
a controversial one. Some hold the view that 
the sympathetic innervation which is de- 
rived from the hypogastric nerve controls 
the circular muscle fibers of the cervix. 
The sacral parasympathetic, on the other 
hand, controls the longitudinal and oblique 
fibers of the body of the uterus. This view 
favors the parasympathetic system to supply 
the motor innervation to the body of the 
uterus. 

Conversely, another school advocates the 
theory that the sympathetic fibers alone are 
responsible for the innervation of the uterus. 
The parasympathetic ganglia, on the other 
hand, do not extend above the level of the 
internal os. 

Our observations noted to date seem to 
favor innervation to the uterus by both the 
sympathetic and the parasympathetic nerv- 
ous systems. 


MATERIAL AND METHOD 


Thirty-five pregnant female dogs of vari- 
ous breeds and at various stages of preg- 
nancy were used. ‘They were between 9 and 
18 months old. Intravenous nembutal anes- 
thesia was used in doses of 60 milligrams per 
5 pounds of body weight. The anterior leg 
vein was always suitable for the purpose. 
Intratracheal intubation was routinely done, 
and the field of the operation was prepared 
as for abdominal operations in man. 

The first 5 dogs were used for perfecting 
the operative technique and thus were ex- 
cluded from the series. The remaining 30 
dogs were divided into 3 groups of 10 dogs 
each: The dogs in group 1 were subjected 
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to sympathectomy only; those in group 2 
were subjected to the combined operation 
of sympathectomy and parasympathectomy; 
and in group 3, consisting of the remaining 
10 dogs, parasympathectomy only was per- 
formed. 


SURGICAL PROCEDURE 


The abdomen was opened by a median 
subumbilical incision. The pregnant horns 
were delivered outside the abdomen and 
were kept moist and warm by hot sponges 
rinsed in hot water or saline. 

Sympathectomy. The hypogastric nerve was 
identified by its location medial to the 
ureter. Two sutures were placed beneath 
it, one near its origin (A, Fig. 1) and the 
other near the sacral promontory (B, Fig. 
1). When the latter suture was pulled upon, 
the hypogastric nerve could be followed to 
the point where it joined the pelvic nerve 
(sacral parasympathetic) on the lateral pel- 
vic wall (C, Fig. 1). The operation consisted 
of the removal of 1 inch of the hypogastric 
nerve in its abdominal course. 

Parasympathectomy. A suture was placed 
beneath the identified pelvic nerve. The 
rectum was then retracted to one side and 
the pelvic peritoneum was incised. When 
the psoas muscle appeared in the field it 
was retracted medially. The 3 anterior sacral 
roots could, at this step, be seen very clearly, 
especially in a bloodless field. They were 
sectioned before they joined to form the 
pelvic nerve (parasympathetic nerve). The 
same procedure was then repeated on the 
opposite side. 

Sympathectomy and parasympathectomy. A 
combination of both procedures was per- 
formed. No bladder management was neces- 
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sary in this group of dogs. The pregnant 
horns were then replaced and the abdomen 
was Closed in layers. 

Postoperatively, every dog received an 
intramuscular injection of 400,000 units of 
procaine penicillin and 0.5 gram of strepto- 
mycin prophylactically. Dogs which had 
bladder surgery, however, received ad- 
ditional antibiotics for from 3 to 5 days. 


RESULTS 


Group 1. When sympathectomy alone was 
performed pregnancy continued uninter- 
rupted in all of the dogs regardless of the 
stage of pregnancy. Bladder function was 
also normal. 

Group 2. When the combined operation 
of sympathectomy and parasympathectomy 
was performed, the cervix opened and all 
of the dogs in early pregnancy miscarried. 
Each dog which had the combined opera- 
tion in late pregnancy had a premature 
delivery. In either case expulsion of the 
uterine contents took place within 12 to 
36 hours following the operation. 

Group 3. The third group which was sub- 
jected to parasympathectomy alone had 
varying results. Those in early pregnancy 
(up to the end of the fourth week) lost their 
fetuses, which were absorbed. The vulva, 
however, became noticeably hypertrophic 
postoperatively and remained enlarged for 
4 weeks when the dogs were sacrificed. 
Conversely, those in their second half of 
pregnancy (following the fourth week) did 
not lose their fetuses. Pregnancy continued 
normally but they all became overdue. The 
period of postmaturity varied from 2 to 5 
days and was eventually followed by spon- 
taneous labor. Vaginal examination 24 
hours following parasympathectomy dis- 
closed cervical dilatation of 1 to 2 centimeters 
in all of the dogs. This degree of dilatation 
remained unchanged until labor began. 
These dogs also showed the vulvar hyper- 
trophy which persisted through the puer- 
perium. During labor the first puppy in all 
of the dogs was born spontaneously. Most 
of the remaining puppies, on the other 


Fic. 1. This diagrammatic representation illustrates 
the course and location of the sympathetic nerve. It runs 
parallel and medial to the ureter in its abdominal course. 
A and B, Sites where traction sutures are applied and the 
nerve is severed. C, The parasympathetic (pelvic) nerve. 


hand, required manual assistance before 
they were delivered. Failure to give this 
aid, more often than not, resulted in the 
birth of a dead puppy. All of the puppies 
showed signs of postmaturity. They all had 
hair between the toes, and their muzzle 
hair was complete. The ear tips were haired 
out and the ears were flapped down. Histo- 
logic study of the endometrium, especially 
from those areas where the placentas were 
implanted, disclosed no abnormality. Lastly, 
none of these dogs developed a milk supply. 
Bladder and bowel functions were generally 
satisfactory. 

Colovesical anastomosis was performed 
as an additional procedure on 3 dogs in 
group 3. The mesentery connecting the two 
uterine horns was incised in the middle 
line and the bladder was brought through. 
It was anastomosed to the rectum. In 3 
other dogs the bladder was opened and a 
cannula was inserted. The bladder was then 
closed by a double layer of purse-string 
sutures. In the remaining 4 dogs a vaginal 
speculum was passed, the urethral meatus 
identified on the anterior vaginal wall, and 
an indwelling catheter inserted. It was 
anchored to the labia by a stitch. 


DISCUSSION 


The denervated uterus has long been 
thought to be capable of performing its 
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physiologic functions. This concept is ap- 
parently borne out by the observations made 
in the past on experimental animals in 
which complete destruction of the spinal 
cord below the level of the third dorsal 
vertebra was carried out on the cat. Also 
paraplegic women were observed to go 
through the course of labor without difficulty. 

Although these findings are suggestive of 
the capability of the denervated uterus to 
perform its functions, the general disagree- 
ment among various workers including 
Keiffer, Cushny, and Fellner indicates that 


the problem is much more complex than’ 


appears on the surface. Keiffer was able 
to show that the uterine wall contains a 
complicated system of sympathetic ganglia 
and nerve trunks. Mason also reported that 
a local nerve plexus controls the activity 
and trophic function of internal organs 
including the uterus. Similiar local nerve 
plexuses have also been found in the bladder 
wall. 

Sympathectomy, in the manner per- 
formed in the first group of animals, cor- 
responds to presacral neurectomy in man. 
The main indication for the operation in 
females is usually intractable pain, as in 
dysmenorrhea. The relief of pain thus ob- 
tained is believed to be due to sectioning 
of the fibers which conduct impulses of 
pain from the pelvic visceral receptors. 
Visceral afferent fibers, however, are not 
limited completely to the hypogastric nerves. 
The upper part of the lumbar sympathetic 
trunk contains visceral afferent fibers. These 
fibers are derived from the first and second 
lumbar spinal nerves and occasionally the 
third, according to Kuntz. In addition, the 
third and fourth sacral nerves, and occasion- 
ally the second or fifth, include visceral 
components which enter the pelvic plexus. 
According to Johnson, and as was pointed 
out by Langley, visceral afferent fibers in 
large number were shown to enter the 
sacral sympathetic trunk through the gray 
rami of the lower lumbar and sacral nerves. 
Moreover, the parasympathetic nerve sup- 
ply to the bladder, which is the same as that 


of the uterus, was found also to carry pain 
fibers. Lastly, sectioning of the presacral 
nerve causes relaxation of the muscle mass 
of the bladder wall, the detrusor urinae. 
Therefore, it is reasonable to assume that the 
relief of pain following presacral neurectomy 
is not due completely, if at all, to sectioning 
of pain fibers. Uterine relaxation must also 
play a part. Dumont found that among 55 
primiparas who had had successful presacral 
nerve resection for dysmenorrhea, only 21 
per cent had deliveries without pain. It is 
highly suggestive therefore, that the prin- 
cipal factor in maintaining the pregnancy 
in this first group of dogs was uterine 
relaxation. 

In the second group of pregnant dogs 
which were subjected to the combined 
operation of sympathectomy and parasym- 
pathectomy, the bladder and bowel func- 
tions remained normal while the cervix 
opened and within 12 to 36 hours the uterus 
expelled its contents. Viable fetuses were 
born alive, a premature birth; while non- 
viable fetuses were born dead, a miscar- 
riage. Such uterine disturbance could not 
be attributed to surgical shock. The surgical 
procedure, in its perfected manner, did not 
produce shock. To exclude this remote pos- 
sibility, however, the technique was varied 
in the last 4 dogs in this group. Instead of 
sectioning the sacral roots, the pelvic nerve 
was sectioned where it joined the hypo- 
gastric nerve (C, Fig. 1), a procedure which 
was even much simpler than hypogastric 
neurectomy. The immediate results, how- 
ever, were still the same. 

Finally, the dogs in group 3 were sub- 
jected to parasympathectomy only. When 
this operation is performed on nonpregnant 
dogs urinary retention develops. Schlitt and 
associates were able to obviate this dis- 
turbance by performing sympathectomy in 
addition. They sectioned all possible sources 
of sympathetic fibers (inferior hypogastric 
plexus, hypogastric nerves, the lumbar sym- 
pathetic chain and ganglia on both sides, 
and the inferior mesenteric artery). On the 
other hand, we found that hypogastric 
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neurectomy alone was sufficient to eliminate 
this dysfunction. 

In this third group, however, urinary 
retention was avoided by performing colo- 
vesical anastomosis in some, the insertion 
of bladder cannulas in others, and indwelling 
catheters in the remainder. Bowel function 
was on the whole satisfactory. 

It was interesting to note that dogs which 
had parasympathectomy in early pregnancy 
lost their fetuses while those which had the 
operation in the latter half of pregnancy 
did not. Moreover, shortly following the 
operation, in both early and late preg- 
nancies, the vulva became noticeably en- 
larged. This hypertrophy remained for 4 
weeks and longer in the puerperium. 

Normal vulvar hypertrophy is known to 
occur during the estrus phase of the heat 
period. It recurs at the time of parturition 
and also during a phase common to dogs 
known as pseudopregnancy or pseudocyesis. 
This normal hypertrophy is due to estro- 
genic activity and is usually noticeable on 
vaginal examination. Postparasympathec- 
tomy hypertrophy, on the other hand, was 
so marked as to be noticeable at all times. 

Fetal loss in early pregnancy was dis- 
covered accidentally. Two weeks following 
the operation the size of the abdomen in 
each case was noticed to remain unchanged 
or had become even smaller than before. 
It was thought that the dogs might have 
aborted and that the embryos were con- 
sumed by the mothers. The last 2 dogs, 
therefore, were kept under close observation 
in addition to being kept muzzled. These 
precautions made no change in the results. 
Consequently, each dog was sacrificed at 
the end of the fourth week postoperatively. 
Macroscopic and microscopic examination 
of the uterus and its horns revealed no ab- 
normality to account for the hyperactivity 
of estrogens which occurred postoperatively 
and persisted through the puerperium. This 
observation leaves very little doubt but 
that the cause of the estrogenic hyperactivity 
was related to parasympathectomy. 

Following parasympathectomy in early 


pregnancy, therefore, the activity of the 
available estrogens, which is presumably 
controlled by the parasympathetic nerve, 
became maximum. This maximum activity 
had caused the marked vulvar hypertrophy 
in addition to an imbalance with proges- 
terone. In early pregnancy progesterone is 
relatively low and therefore was easily sur- 
mounted by the increased estrogenic activity. 
This hormonal imbalance caused the fetal 
loss. In the second half of pregnancy when 
progestational activity is normally very high, 
there was enough progesterone to counter- 
balance the increased activity of estrogen 
and therefore pregnancy continued. In sup- 
port of this concept is the fact that none 
of the 6 dogs lactated following delivery. 
Because estrogenic activity under the cir- 
cumstances was abnormally high, lactation 
was inhibited. Clinically, it is recognized 
that when estrogens are given postpartum 
before milk secretion starts, lactation is 
easily inhibited. 

It is equally interesting to note that the 
uterine disturbances culminated in fetal 
absorption in early pregnancy and in clinical 
dystocia in late pregnancy. The uterus, like 
the bladder, receives the same parasym- 
pathetic supply. This is the motor nerve 
to the detrusor urinae of the bladder. There 
is no reason why it should not also be the 
motor nerve to the uterus. Therefore, when 
the uterus lost its motor nerve supply it was 
unable to expel its contents following the 
fetal loss in early pregnancy. 

Conversely, in late pregnancy the dogs 
did not deliver at term; all became over- 
due. When labor began the first puppy only 
was born. The remainder of the puppies 
were retained. and required manual as- 
sistance after the abdominal muscles had 
become exhausted. This resulted in very 
lengthy labor. Even pitocin failed to shorten 
the duration of labor and the last puppy 
in most of the cases was not born before 24 
hours following the birth of the first puppy. 
There was no question about postmaturity. 
Hair between the toes, completeness of 
muzzle hair, hairing out of the ear tips, and 
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flapping down of the ears are known sure 
signs of postmaturity. 


CONCLUSIONS 


1. Both the sympathetic and parasym- 
pathetic nerves exercise control over uierine 
activities in addition to carrying visceral 
afferent pain fibers. 

2. Sympathectomy is followed by physio- 
logic relaxation of the uterine musculature. 

3. When both sympathectomy and para- 
sympathectomy are performed during preg- 
nancy the bladder escapes disturbance while 
the uterus does not. The cervix dilates and a 
miscarriage or a premature delivery follows, 
depending on the stage of pregnancy. 

4. The parasympathetic nerve is definitely 
the motor nerve to the uterus. It seems also 
to control estrogenic activity. When the 
nerve is sectioned, the uterus, like the blad- 
der, loses its motor power, but unlike the 
bladder, becomes disturbed by the hyper- 
estrogenic activity. In early pregnancy, 
therefore, absorption of fetuses takes place 


while in late pregnancy  postmaturity has 
been shown to occur in addition to inhibi- 
tion of milk supply. 
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TRAUMATIC RUPTURE OF THE SPLEEN 


LOUIS C. CLOUTIER, M.D., and FLOYD M. ZAEPFEL, M.D., F.A.C.S., Buffalo, New York 


TRAUMATIC RUPTURE Of the spleen is a con- 
dition which presents itself to the physician 
in several ways. Often it is a solitary injury. 
Many times, however, it is associated with 
other injuries. Indeed, it may even be over- 
shadowed in importance by other injuries. 
Taken by itself, however, it may follow any 
of several clinical courses, so that while a 
diagnosis is readily made at times, it is just 
as readily missed at other times. 

It is our purpose to review a series of cases 
occurring over a span of nearly 20 years at 
the Emergency and the Sisters of Charity 
Hospitals in Buffalo, New York. You will see 
that a classification of the different types of 
clinical picture arises, which I think will be 
of aid to a physician who treats a person 
with a traumatic rupture of the spleen. 

In civilian practice, the incidence of 
closed, or blunt, abdominal injury far ex- 
ceeds that of penetrating injury. Welch and 
Giddings found 86 per cent blunt, and 14 
per cent penetrating injuries in civilian prac- 
tice. Their incidence of splenic injury was 19 
per cent of all abdominal injuries. In our 43 
cases, 36 were blunt, 7 penetrating injuries. 

Pontius and associates found an incidence 
of 36 per cent ruptured spleens in a series of 
42 closed abdominal injuries (Table I). 
Wright and Prigot, in a similar series, found 
splenic injury in 47.6 per cent, and Clarke, in 
presenting 83 cases of closed abdominal in- 
jury states that the spleen was the most fre- 
quently injured organ (36 per cent). Looking 
at a different aspect, Starkloff and associates 
found the spleen to be the most frequently 
injured abdominal organ associated with 
fractures, and especially with rib fractures. 
They found that in penetrating abdominal 
injuries, the liver and intestine were more 
frequently injured than the spleen. 


From the Surgical Service, Allied Hospitals, Sisters of Chari 
Buffalo, New York. ‘ 
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At the Emergency Hospital in Buffalo, 
New York, from which come all but 4 of our 
cases, in the year 1956, 1,977 patients were 
admitted for trauma, 97 of these with rib 
fractures. During that time there were 6 cases 
of proved rupture of the spleen. ‘The clinical 
diagnosis was made in several other cases, 
but these are not included in this series be- 
cause the diagnosis was not verified by 
autopsy or operation. 

Our figures as to etiology agree with those 
of Wright and Prigot. Most of our patients 
were struck by an automobile (20 of 43). 
The second largest group (6 of 43) were pas- 
sengers or drivers of automobiles involved in 
accidents. In 4 cases, the type of injury was 
a stab wound; in 4, a crushing injury; in 2, a 
gunshot wound; and in 7 others, miscella- 
neous injuries. 

The relationship of age to etiology is not 
striking. Those struck by an automobile were 
represented evenly through all ages. Indus- 
trial accidents, knife wounds, and bullet 
wounds occurred in young and middle-aged 
adults. 

Associated injuries varied from none at all 
to multiple severe injuries (Table II). In the 
36 cases of blunt abdominal injury, there 
were 10 with rib fractures and 9 with other 
fractures. There was 1 hip dislocation. Lac- 
erations of internal organs were found in 17 
cases. In addition, there were many external 
lacerations and abrasions of all degrees of 
severity. In the 30 cases of Wright and Prigot, 
the incidence of associated injuries was 
quite similar, except for a higher percentage 
of kidney injury. 

Certain diagnostic procedures helped in 
many of our cases, but should have helped 
in more. Peritoneal taps were performed in 
21 cases in which lacerated spleens were 
later proved. Twelve (57 per cent) were 
positive; 9 (43 per cent) were negative. 
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TABLE I.—INCIDENCE OF SPLENIC INJURY IN. 
ABDOMINAL TRAUMA 


Splenic 
Per 
Author No. of cases No. cent Rank 
Clarke 1954 83 (blunt) 30 36 Ist 
Pontius, e¢ al. 1956 42 (blunt) 15 36 1st 
Starkloff, et al. 1953 102 (blunt) 28 27 1st 


206 (penetrating) 12 5.8 6th 
200 (combined) 38 19 2nd 


Welch & Giddings 1950 
Since a good, standard method of peritoneal 
tapping has been encouraged, there has been 
only 1 false negative tap in the last 11 
attempts. 

X-ray aid has been only occasionally 
sought, and in only a few of these cases has it 
been beneficial. The abdominal film was not 
remarkable in 7 of 12 cases. In 3, it was of 
definite aid, while in the other 2 there were 
nonspecific abnormal findings—dilatation of 
stomach with gas in one and ileus in the 
other. 

Classifications of the types of splenic rup- 
ture have appeared in the literature from 
time to time. These are for the most part 
based on the extent and the location of the 
laceration, that is, whether large or small and 
whether in the hilum or in the periphery. 

It is true that the type of injury often 
determines the clinical course, but it is rather 
this clinical course which confronts the sur- 
geon. Thus, a classification based on clinical 
course should be more useful to the surgeon 
who is faced with the immediate problem of 
management. 

A study of the time lapse between injury 
and laparotomy serves as a basis for such a 
classification. The interval of 24 hours seems 
to be a good arbitrary dividing line in this 
series. Of 33 patients operated upon, the in- 
terval was less than one day in 19 (57.5 per 
cent). The average time for this group was 
4.7 hours. This group includes 5 of the 7 cases 
of penetrating injury. These cases were char- 
acterized by a shock-like picture immediate- 
ly or very soon after injury with the usual 


signs of intraperitoneal hemorrhage. The de- | 


cision of whether or not to operate was no 
problem. 
There was another group of 10 patients 


(30 per cent) in which the time interval was 
1 day or longer. The average injury-to- 
laparotomy time was 3.7 days. The clinical 
picture was one of progressive anemia, pro- 
gressive increase in abdominal pain, or a left 
upper quadrant mass. In 6 of the 10 cases, 
peritoneal taps were performed. Three were 
negative. In 1 case an early tap was negative. 
One performed 35 hours after injury was 
positive, and laparotomy was done. In 
another case, a tap 3 days after injury was 
positive. In the last of this group, the patient 
was first examined about 24 hours after 
injury, and a positive tap led to immediate 
surgery. In general, these cases presented 
varying amounts of intraperitoneal hemor- 
rhage. But the hemorrhage was not entirely 
fresh in any of them; and in some, there was 
organization of part of the clot. 

A third group of 4 cases showed definite 
evidence of delayed rupture. The interval 
between injury and laparotomy in these was 
29, 21, 6, and 3 days, but the time from 
onset of symptoms to laparotomy was 2, 21, 
6, and 2 hours respectively. The course dur- 
ing this latter period was similar to that of 
the first group of cases. Delay in diagnosis 
and operation, when there was any, was 
partially due to the remoteness of the injury 
and unwillingness of the surgeon to accept 
it as the etiology. 

According to McIndoe, at least 2 days 
should elapse between the time of injury and 
collapse with signs of intraperitoneal hemor- 
rhage, before one should make the diagnosis 
of delayed rupture. 

Ten of our 43 patients with proved splenic 
lacerations were not operated upon. All of 
these constituted poor surgical risks because 
of multiple severe injuries or persistent 
shock, or both. All of these patients died. 
Despite the multiple injuries and shock, 
some of these patients lived a considerable 
time. Two lived 9 days and 1 each lived 7 
and 4 days. In none of these 4 was the diag- 
nosis of lacerated spleen made before death. 
In only 2 cases was a peritoneal tap per- 
formed. The patient who lived 7 days had a 
negative tap 2 days after the injury. One of 
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the patients who lived 9 days had a positive 
tap on the last day. 

It is conceivable, since some of the patients 
lived as long as they did, that had a diagnosis 
been made early, a laparotomy should have 
been attempted and perhaps the basic con- 
tributing cause of death removed. 

The 10 patients with occult hemorrhage, 
and possibly some of those not operated up- 
on, demonstrate that a concept of concealed 
hemorrhage and a high index of suspicion 
are valuable tools for the diagnostician. They 
would lead him to make repeated careful 
physical examinations. In the case of occult 
hemorrhage, and according to MclIndoe, 
even in some cases of delayed rupture, the 
diagnosis can be made early or sometimes 
before actual rupture. Dull, remittent, or 
exacerbating pain in the left side or slight 
rigidity in the left upper quadrant may be 
the tip-off. Less frequently a rise in pulse 
rate, costal breathing, signs of left basal 
pleurisy or pneumonia, fractured left ribs, or 
left flank ecchymosis, or a leucocytosis may 
aid in the diagnosis. In addition to repeated 
physical examination and repeated hemo- 
globin and hematocrit determinations, peri- 
toneal taps should be performed. A negative 
tap should not be weighed at all in the diag- 
nosis, but rather, repeated taps at fairly fre- 
quent intervals should be made, when oper- 
ation is not performed. In selected cases 
X-ray examination may be of aid. Serial 
films showing an enlarging splenic shadow or 
a barium swallow showing indentation of the 
greater curvature of the stomach will at times 
establish a diagnosis. 

All these procedures are in an effort to 
make an early diagnosis. As pointed out by 
Pontius and associates—the leading causes 
of death are shock and hemorrhage. The 
sooner these are treated, the better. 

It would seem obvious, but still needs 
reiteration, that immediate adequate whole 
blood replacement is a necessity. Replace- 
ment is sometimes thought to be adequate by 
the time surgery is performed. The surgeon 
then opens the peritoneum, massive hemor- 
rhage is revealed, and the patient, who 


TABLE II.—ASSOCIATED INJURIES IN 36 CASES OF 
NONPENETRATING SPLENIC RUPTURE 


Fractures 
Lacerations 
7T 


*Left 7; right 6. 
tLeft 5; right 4. 


previously seemed relatively stable, becomes 
profoundly hypotensive, and at the same 
time the intravenous setup stops working. It 
is too late then to begin to do a cut-down. It 
is far better to have a good cut-down or two 
capable of delivering a large amount of 
blood rapidly running before surgery. 

Imes presents a good method for surgical 
removal of the ruptured spleen. The only 
other point we would mention regarding 
surgical treatment is the technique of grasp- 
ing the splenic pedicle between the fingers 
early during the procedure to stop bleeding 
as early as possible and to deliver the spleen 
into the wound, with sharp section of the 
pedicle, and using multiple suction ap- 
paratuses. 

Postoperative complications were not un- 
usual in this series. Wound infection oc- 
curred 3 times and was the most frequent 
complication. Left lower lobe atelectasis 
occurred twice. 

Six postoperative deaths occurred, all 
due in great measure to multiple other 
severe injuries. Chronic glomerular nephri- 
tis also contributed to 1 death. 

An outcome of this study, even before its 
completion, was the focusing of attention on 
the indications and technique of peritoneal 
taps. Because of missed diagnoses, early and 
repeated taps were emphasized. Because of 
false negative taps, technique was em- 
phasized. In our last 11 cases there has been 
only 1 false negative tap. 

The following is the technique we have 
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encouraged: The abdomen is prepared with 
an antiseptic, usually tincture of zephiran. 
A small bore spinal needle, e.g., 22 gauge, 
without the stylet is attached to a 5 cubic 
centimeter syringe which contains between 
1 and 2 cubic centimeters of physiologic 
saline solution or some other clear colorless 
substance. The 1 per cent procaine used in 
anesthetizing the skin is satisfactory. Taps 
are then made in the four abdominal 
quadrants. The peritoneum is not anesthe- 
tized. If the patient is conscious, his reaction 
as the needle pierces the parietal peritoneum 
is a valuable indication of the location of the 
needle tip. The needle is then advanced 
very slightly into the peritoneal cavity. 
Then, with his eye on the outlet of the syr- 
inge barrel, the operator pulls the plunger 
gently while holding the barrel in place. 
Any appearance of blood is considered a 
positive tap. Sometimes only a faint smudge, 
like a small wisp of smoke, appears in the 
clear fluid within the syringe. This may 
disappear in a matter of seconds as the 
blood becomes diluted. It is still considered 
a positive tap. If the tap is negative, the 
needle is withdrawn and the procedure re- 
peated in the other three quadrants. 

If it appears that the abdominal wall is 
thin, a shorter needle is recommended. It 
has less dead space for the blood to cross 
before appearing in the syringe. 

Another refinement which we use but 
cannot evaluate is this: as the needle is 
passing through the abdominal wall, we in- 
ject very slowly to prevent blood from en- 
tering the needle before it reaches the 
peritoneum. This injection is controlled by 
holding thumb and index finger on the 
plunger at the very top of the barrel and 
rolling them inward to depress the plunger. 

A method which we do not recommend is 
that of passing a needle with stylet in place 
into the peritoneal cavity. Then the stylet is 
removed and a syringe attached and suction 
applied. We believe that this method is more 
likely to give false negative taps than the 
other, for when there is only a thin film of 
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blood covering the viscera the minute 
amount that enters the needle cannot as 
readily come into view in the syringe before 
the surface of the bowel blocks the needle 
opening. We believe that a small amount 
of blood will more readily traverse a needle 
filled with liquid rather than air. The 1 
false negative tap in our last 11 was per- 
formed in the latter manner in both flanks. 
Massive hemoperitoneum was found at 
autopsy. 


SUMMARY 


1. A series of 43 cases of traumatic rup- 
ture of the spleen has been presented. 

2. These cases fall into three clinical 
categories: (1) rapid hemorrhage with early 
collapse, (2) occult hemorrhage, and (3) 
delayed hemorrhage. 

3. Occult bleeding and delayed rupture 
should and can be treated early. 

4. Repeated physical examination, using 
peritoneal taps and, in selected cases, 
roentgenography, should permit early diag- 
noses in these latter two categories. 

5. Rapid and adequate blood replacement 
before and during surgery is important. 
Cut-downs are advisable. 

6. A method of peritoneal tapping is 
described with warning that a negative tap 
is of no diagnostic significance whatsoever. 

7. Continued suspicion and the concept 
of concealed hemorrhage should be fore- 
most in the surgeon’s mind. 
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CARDIAC INPUT IN HYPOTHERMIA 


HAROLD KING, M.D., and GUSTAVO BOUNOUS, M.D., Indianapolis, Indiana 


THE USE OF HYPOTHERMIA in conjunction 
with a pump oxygenator for bypass of the 
heart and lungs during cardiac surgery made 
it desirable to determine the cardiac input 
with a method simulating the conditions 
present during extracorporeal circulation. 
This report is concerned with the direct 
measurement in animals of the rate of blood 
flow through the superior and inferior venae 
cavae as the body temperature was lowered. 


METHOD 


Mongrel dogs were used. They were anes- 
thetized by the intravenous injection of a 
solution of 5 per cent thiopental sodium. An 
endotracheal tube was placed in the trachea 
and oxygen was insufflated into the lungs 
intermittently by a mechanical respirator. 
The animals were placed in a lateral] position 
on the operating table with the right side 
up. The femoral artery was cannulated for 
measurement of the arterial blood pressure. 
The operation was carried out under non- 
sterile conditions. A right thoracotomy was 
performed through the fourth or fifth inter- 
costal space. A large thin-walled plastic tube 
was introduced into the superior vena cava 
through the right atrial wall or into the in- 
ferior vena cava through the atrial append- 
age. The catheter joined a plastic tube which 
led to a siliconed glass burette. The burette 
was usually about 30 to 50 centimeters below 
the level of the operating table. The height 
was adjusted to insure complete emptying of 
the vena cava. The venous inflow from either 
the superior or inferior vena cava was di- 
verted into the burette. From there, blood 
was led through a pumping head of a Sigma- 
motor pump back to a plastic catheter which 
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was inserted into either the external jugular 
or femoral vein. Thus, blood diverted from 
one vena cava was returned through the 
other. During the time the blood flow was 
being measured, heavy cloth tapes were 
tightened about the plastic catheters to in- 
sure complete diversion of the blood stream. 
During measurement of the superior vena 
caval flow, the azygos vein was occluded. 
Measurements of the rate of blood flow were 
made by stopping the pump and determining 
the number of seconds for the blood level to 
rise 50 milliliters in the burette. The pump 
was restarted and the blood level was re- 
turned to its original position. Each experi- 
ment was begun with the animal at a body 
temperature of about 37 degrees C. ‘Temper- 
ature was measured by a thermistor placed 
in the midesophagus. The extracorporeal 
circulation of the blood was used to cool the 
animals. Merely exposing the blood to the 
cool air of the operating room lowered the 
temperature a few degrees. Further cooling 
was carried out by placing the burette in a 
bath of crushed ice and water. The body 
temperature was lowered gradually to 25 
degrees C. Mean blood pressure was deter- 
mined directly with the use of a U tube of 
mercury. 


EXPERIMENTAL RESULTS 


Ten dogs were studied. Their weights 
varied from 10 to 18 kilograms. The average 
weight was 15.1 kilograms. Because many 
had cooled slightly before the experiment, 
no attempt was made to determine the rate 
of blood flow at temperatures above 37 de- 
grees C. Numerous measurements of vena 
caval flow were made from 37 to 25 degrees 
C. In most instances blood flow was deter- 
mined with each degree fall of temperature. 
The results are shown in Figure 1 and Table 
I. Very little variation in rate of flow per 
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TABLE I.—RESULTS OF STUDY 


SUPERIOR VENA CAVA BLOOD FLOW. 


Weight, Temperatures in centigrad 
kgm. 3S 3 SF sP FP FP Fr 
14 

ties 652 625 566 483 468 416 352 277 272 238 189 193 177 

mal. / 46.5 44.6 40.4 345 33.4 29.7 25.1 19.7 19.4 17 13:5 13.7 126 
15 

ml./min........ ices 500 428 405 405 340 357 277 260 215 200 187 

TAIN, 33:3. 28:5 27 27 22.6 23.8 184 17.3 14.3 13.3 12.4 
15.1 

BOOM scckenecsee 697 545 517 545 545 491 319 352 229 227 4193 180 142 

46.1 36 34.2 36 36 32:5: 23.3 154. 15 12.7 119 9.4 
18 

re 857 750 750 714 666 697 526 468 405 348 291 229 180 

47.6 41.6 41.6 39.6 37 38.7 29:2. 26 225 64 42:7 10 
16 

789 600 600 500 416 375 333 260 240 171 «181 150 150 

tnl./kgm./min............ SHS 39:2. 26 23.4 20.8 16.2 15 10.6 11.3 94 94 
Average 

MIN, 47,3. -39:9. 374 339 S319 319 216 156. 135 12:2 10:7 

INFERIOR VENA CAVA BLOOD FLOW. 

14.6 

1333. 1200 1200 1071 937 882 833 789 750 652 600 600 500 

ml./kgm./min............ 91:3. 82:1 821 73:3 641. 604 ‘57 54 51.3 44.6 41 41 34.2 
18 

1500 1000 1250 1000 1250 1034 967 833 1000 697 697 681 517 

MAN, $3.3. 55:5 69:4 55:5 69:4 574 53,7 46.2 55:5 36:7 38:7 328 23:7 
19 

1710 1578 1875 1363 1363 1200 1034 #789 750 681 555 508 500 

ml./kgm./min............ 90 83 98.6 71.7 71.7 63.1 544 41.5 39.4 35.8 29.2 26.7 26.3 
11.1 

ee 1036 833 833 789 555 536 545. 369 375 #375 365 348 333 

ml./kgm./min............ 93:1. 75 71 50 48.1 49 32:8 337 33:7 328 3203 30 
10 

857 666 697 500 517 517 450 400 375 357 300 272 272 

ml./kgm./min............ 85.7 66.6 69.7 50 40 37.5 35.7 30 272 27.2 
Average 

ml 88.6 76 78.9 64.3 61.3 5641 51.6 42.9 43.4 37.7 34.3 33.8 29.3 

AVERAGE TOTAL CARDIAC INPUT. 
135.9 115.9 116.3 98.2 93.2 86.3 83.5 64.7 61.4 53.5 47.8 46.0 40.0 


TABLE II.—MEAN BLOOD PRESSURES IN MILLIMETERS OF MERCURY 


Temperatures in centigrade ra 


Dogs in which inferior vena cava flows 


Dogs in which superior vena cava flows 

Average of all.animals 135:5 128:5 M9 


kilogram of body weight occurred from ani- 
mal to animal. The average flow from the 
inferior and superior venae cavae was deter- 
mined and was added to approximate the 
mean total cardiac input at the various 
temperatures. The average total cardiac 
input was 135 milliliters per kilogram per 
minute at 37 degrees C. As the temperature 
fell, there was a progressive fall in the blood 
flow. This was more marked at the higher 
temperatures than the lower. From 37 to 30 


113 114 114 107) 105 102 94 92 96 92 


120. 116 120 112 106 93 96 89 
1965 115 117 


109.5 105.5 98 92.5 92.5 96 90.5 


degrees C., cardiac input decreased 9.3 per 
cent per degree fall in temperature. Between 
the temperatures of 35 and 30 degrees C., a 
decrease in blood flow of 7.6 per cent per 
degree centigrade fall in temperature oc- 

_ curred; however, from 30 to 25 degrees C., 
the flow decreased only 3.6 per cent per 
degree centigrade. At 30 degrees C., the 
cardiac input was 48 per cent and at 25 
degrees C., it was 29 per cent of that at 37 
degrees C. 
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TEMPERATURE IN C? 


Fic. 1. Measurement of the total cardiac input and the 
rate of blood flow from the inferior and superior venae 
cavae as the body temperature was lowered from 37 to 25 
degrees C, 


When the rates of flow from each cava 
were considered separately, that from the 
inferior vena cava was found to be approxi- 
mately 2 times as great as that from the 
superior at all temperatures studied. At 37 
degrees C. the mean superior vena caval flow 
represented 34.8 per cent of the average 
total cardiac input. As the temperature fell, 
the superior vena caval flow decreased pro- 
portionately with that from the inferior cava 
until the temperature of 30 degrees C. was 
reached. As the temperature went below 30 
degrees C., the superior caval flow decreased 
relatively more than that of the inferior and 
at 25 degrees C., flow from the superior 
represented only 25 per cent of the total 
cardiac input. 

As the body temperature fell, there was a 
progressive decrease in the mean blood pres- 
sure (Fig. 2 and Table II). Comparison of 
the average of the mean arterial pressures in 
those animals in which inferior vena caval 
blood flow was measured with similar data 
on those in which the flows from the superior 
cava were determined revealed no significant 
difference in the two groups. At 37 degrees 
C., the mean blood pressure was 135 millime- 
ters of mercury and at 25 degrees C., it was 90 
millimeters of mercury. During the decrease 
in temperature, although there was a pro- 
gressive fall in blood pressure, this was main- 
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TEMPERATURE IN C®? 


Fic. 2. Mean blood pressure in two groups of dogs as 
the body temperature was lowered from 37 to 25 degrees 
C. In one group, blood flow was measured from the 
superior, and in the other from the inferior vena cava. 


tained at a relatively higher level than the 
cardiac input (Fig. 3). At 25 degrees C. the 
mean blood pressure was 66 per cent of that 
at 37 degrees C., whereas at the same tem- 
perature, the cardiac input was only 29 per 
cent. At the temperatures studied, the lower 
the temperature became, the greater the 
disparity between blood pressure and blood 
flow became. 


DISCUSSION 


This study was designed to give a more 
accurate estimate of the cardiac input of the 
hypothermic animal under conditions simi- 
lar to those which were obtained during the 
time of cardiopulmonary bypass with a 
pump oxygenator. We have been unable to 
find any previous studies of cardiac input. 
Others have determined cardiac output usu- 
ally by the Fick principle or dye technique 
in the intact animal. Very few determina- 
tions have been made between normal and 
extremely cool temperatures. Our method 
had the advantage that numerous deter- 
minations could be made during the time of 
temperature fall. 

We anticipated that the rates of blood 
flow found by this technique might have been 
considerably less than those found by others. 
Our animals were anesthetized with in- 
travenous thiopental sodium, and a level 
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Fic. 3. Mean blood pressure and total cardiac input 
measured in percentage of control values as the body 
temperature was lowered from 37 to 25 degrees C. 


of anesthesia was maintained which pre- 
vented shivering and which made it pos- 
sible to carry out a thoracotomy. Intermit- 
tent positive pressure insufflation of the 
lungs was maintained during the experi- 
ment. A right thoracotomy was performed 
with the occurrence of a small amount of 
blood loss. All of these factors have been 
shown to tend to decrease cardiac output. 
Comparison of our data with those de- 
termined by indirect techniques revealed 
little difference. Our flow rates were 
somewhat greater than those obtained by 
Gollan (2, 3) using the pump oxygenator 
to return the flow to the arterial system of 
dogs. Thus, it appeared that cardiac input 
data determined directly by this technique 
in open chest animals were comparable to 
those determined by more indirect methods 
in closed chest dogs. 

The direct method made it possible to 
study the percentage fall of cardiac input 
at different temperatures. It was most in- 
teresting to find that the cardiac input de- 
creased about 3 times as much per degree 
centigrade fall in temperature from 37 to 
30 degrees C. than between the tempera- 
tures of 30 and 25 degrees C. One of the 
advantages of hypothermia used as an ad- 
junct to cardiopulmonary bypass with a 


pump oxygenator is that homeostasis can 
be maintained with a relatively low rate of 
blood flow through the extracorporeal ap- 
paratus. Since decrease in cardiac input 
per degree of temperature fall was greatest 
above 30 degrees C. it would seem that re- 
duction of body temperature to only about 
30 degrees C. would be most useful clin- 
ically. 

The direct method also enabled us to 
determine superior vena caval and inferior 
vena caval flow independently. The flow 
from the inferior vena cava was approx- 
imately 2 times as great as that from the 
superior. When superior vena caval flow 
was compared to the total cardiac input, it 
was about 35 per cent of the total. This 
finding agreed well with the studies of 
Blalock and Levy (1, 4) in which cardiac 
input was measured directly in the intact 
unanesthetized animal. In their studies, the 
average superior vena caval flow was 33 
per cent as compared with the total cardiac 
input. It was interesting that superior vena 
caval flow fell more, as compared with the 
total input, as the temperature was de- 
creased below 30 degrees C. It may have 
been that the brain required less blood flow 
at low temperatures than other organs. 

As the body temperature fell, there was 
a gradual and progressive decrease in the 
average mean blood pressure. The fall in 
pressure was not nearly so great as the de- 
crease in cardiac input. ‘The lower the body 
temperature, the greater the disparity be- 
came between the mean blood pressure and 
average cardiac input. This observation 
indicated that the total peripheral resistance 
of the body was substantially increased as 
the body was cooled. 


SUMMARY 


1. Measurement of cardiac input directly 
by cannulation of the great veins gave data 
comparable to those obtained by others 
with the Fick principle. 

2. The average total cardiac input was 
135 milliliters per kilogram per minute at 
37 degrees C. and 40 milliliters per kilogram 
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per minute at 25 degrees C. At 25 degrees C. 
the flow was 29 per cent of control values. 

3. Cardiac input decreased 9.3 per cent 
per degree fall in temperature from 37 to 
30 degrees C., however, only 3.6 per cent 
per degree fall from 30 to 25 degrees C. 

4, Superior vena caval blood flow was 
34.8 per cent of the total cardiac input at 
37 degrees C. and 25 per cent of the total 
at 25 degrees C. 

5. The mean arterial blood pressure 
gradually decreased as the body tempera- 
ture was lowered. At 25 degrees C. the 
blood pressure was 67 per cent of control 
values. 

6. As the temperature was lowered from 


37 to 25 degrees C., the percentage fall from 
control values of cardiac input was con- 
siderably greater than the percentage fall 
of arterial blood pressure indicating an in- 
creased total peripheral resistance. 
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TREATMENT OF SYMPTOMATIC CALCANEONAVICULAR 


ANOMALIES OF 'THE FOOT 


F. S. WEBSTER, M.D., F.A.C.S., Lincoln, Nebraska 


Now THAT calcaneonavicular and talocal- 
caneal anomalies of the foot are being recog- 
nized, it is apparent that they are common 
etiologic factors associated with peroneal 
spastic talipes valgus. It is also apparent 
that many individuals possess these anomalies 
throughout life without their ever having 
symptoms other than some restricted mobil- 
ity of the inversion and subtalor movements 
of the foot. During routine physical examina- 
tions of large groups (such as in large in- 
stitutions), it is possible to suspect clinically 
feet possessing these anomalies and during the 
past 5 years several of both anomalies have 
been recognized in young adults at the Uni- 
versity of Nebraska. ‘The calcaneonavicular 
anomaly is far more common in our experi- 
ence than that between the talus and cal- 
caneus. It also offers a better chance for 
improvement with treatment other than a 
complete arthrodesis. 

There are few general principles which can 
be applied to the treatment of this condition 
as borne out by previously reported observa- 
tions. In the first place, symptomatic 
peroneal spastic valgus deformity of the foot 
with onset prior to adolescence is generally 
destined to be symptomatic intermittently 
throughout life and, therefore, the approach 
is more radical. 

When these anomalies do not become 
symptomatic until after the adolescent pe- 
riod and symptoms develop only following 
trauma they usually respond to conserva- 
tive measures. In such cases, there is no 
evidence of degenerative arthritic change 
with the possible exception of osteophytic 
lipping on the dorsal lateral aspect of the 
head of the talus (Fig. 11). It is also be- 
lieved that a complete bony synosteosis 
between the os calcis and scaphoid, if 


symptomatic, will probably require more 
radical treatment than a cartilaginous 
bridge (Fig. 7). It is likely that with the 
more rigid form of fixation there are changes 
in the subtalor articulations which do not 
respond well to motion. Certainly, it has 
been the general experience that sympto- 
matic talocalcaneal anomalies require a 
triple arthrodesis. The region of synchon- 
drosis in the calcaneonavicular bar may, 
however, be the initiating source of aggra- 
vation secondary to local trauma. Local 
tenderness with designation of pain in the 
region of the anomaly is a characteristic 
finding in those feet which are acutely 
symptomatic. 

The surgical approach to talocalcaneal 
anomalies and calcaneoscaphoid anomalies 
may differ. In the former, when sympto- 
matic, the only satisfactory surgical pro- 
cedure is complete subtalor triple arthro- 
desis. In the latter, however, initial surgery 
need not be radical if the etiologic factor 
is recognized early before the onset of de- 
generative and osteoarthritic changes. In 
such cases, simple excision of the congenital 
anomaly between the anterior process of the 
calcaneus and the lateral aspect of the 
scaphoid is sufficient to give dramatic relief 
of symptoms and in many cases permanent 
relief. This is probably so because of the 
less rigid fixation of the anterior synchon- 
drosis and because the irreversible changes 
are not present early. There is much greater 
freedom of talor motion, though the mid- 
tarsal element with inversion movement is 
limited. One, of course, must be certain that 
both anomalies are not present in the in- 
volved foot, as may occasionally occur. This 
condition can usually be determined clini- 
cally, but it may be advisable to take poste- 
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Fic. 1. 


Fic. 3. 


Fic. 1. Excised anomalies of the foot. A talocalcaneal 
bridge is shown on the left and a calcaneal scaphoid bar 
on the right. The relative sizes can be noted. The line of 
the synchondrosis runs through the center of the anomaly 
on the left in a vertical direction and horizontally in the 
one on the right. The line of cartilage through the cal- 
caneal scaphoid bar separates bone from the scaphoid 
above and from the anterior process of the os calcis in- 
feriorly. 


rior oblique films of the foot, not only to 
eliminate the possibility of the second 
anomaly but also to determine the condi- 
tion of the subtalor articulation. Talocal- 
caveal anomalies, however, may never 
biome symptomatic as these are occasion- 
al. discovered in the adult without symp- 
ts or pain. Though a radical approach 
nv be necessary, surgical excision of the 


Fic. 4. 


Fic. 2. The operative procedure of simple excision of 
the calcaneal scaphoid anomaly. a, The skin incision is 
just inferior to the sinus tarsi over the anomaly. b, Trac- 
ing of the bony structure of the foot showing the area of 
synchondrosis which is to be excised. c, Exposure of the 
calcaneoscaphoid synchondrosis after separating the 
extensor brevis muscles. d, Block excision of the syn- 
chondrosis with interposition of one of the extenscr 
brevis muscles. Any hemostatic substance could be used 
here to discourage a recurrent synosteosis. Early mobility 
of the foot is also important. 


Fic. 3. Photographs of the foot during surgery with 
exposure of the calcaneal scaphoid anomaly. a, The line 
of synchondrosis can be seen as a thickened whitish band 
near the upper region of the incision. The extensor brevis 
muscles have been separated, the lateral one being seen 
in the wound. b, Following block excision of the anomaly, 
the inferior portion of the articular head of the talus can 
be seen in the depth of the wound. 


Fic. 4. a, Photographs showing range of inversion 
motion of the right foot, 2 years following excision of the 
anomaly. The rigid valgus position of the foot prior to 
surgery was illustrated in a previous article (7. Am. M. 
Ass., 1951, 146: 1097.). b, Roentgenograms of same foot 
immediately following excision of the anomaly, left, and 
2 years later, right. 


calcaneoscaphoid bar may be simple with 
such gratifying results that it is definitely 
the method of choice as the preliminary 
operative procedure in selected cases. If a 
simple excision will give permanent relief 
without altering the dynamics of the foot, it 
should be undertaken. The arthrodesis can 
be done, subsequently, if required. How- 
ever, in children who have had symptoms 
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Fic. 5. a, Bilateral anomalies showing range of in- 
version motion 2 years following surgical excision. b, 
Oblique roentgenograms of right and left foot 2 years 
after surgical excision of anomaly without evidence of 
recurrent synosteosis. c, Roentgenogram of left foot 


anomaly prior to surgical excision. 


for a period of time or who have definite 
evidence of arthritic change, it probably will 
be necessary to do the more radical opera- 
tion initially. 

The length of the period of symptoms is 
also important because of the development 
of peroneal contracture. In younger indi- 
viduals, there is a very definite and pro- 
nounced element of peroneal spasm which 
accompanies pain and increases the valgus 
rigidity of the foot. This is a main feature of 
the disability and may not only result in 
adaptive shortening of the peroneal tendons 
at the time but also influence changes in 
the midtarsal articulation. This element of 
peroneal spasm has been repeatedly demon- 
strated. It subsides with rest and also re- 
laxes under anesthesia. 

It is about the age of puberty that these 
anomalies become symptomatic during a 
physiologic phase of active bone develop- 
ment. Rigid calcaneal valgus deformities 
which do not respond to treatment are 
occasionally seen in younger children. How- 
ever, they are difficult to demonstrate and 


certainly will show secondary changes at the 
age of puberty. Even though the majority 
of the children possessing this anomaly 
prior to adolescence continue to have inter- 
mittent difficulty, some have had complete 
subsidence of pain and peroneal spasm 
following conservative methods of rest and 
immobilization. Therefore, children who 
are seen with no history of previous known 
difficulty in this early age group should be 
given preliminary conservative treatment 
for a trial period. If there is an exacerbation 
of symptoms and failure of response to treat- 
ment, then excision should be carried out. 
The procedure itself is one of surprising 
simplicity and, in all but 2 cases reporied 
herein, has brought about prompt, d:a- 
matic, and lasting relief. 


OPERATION 


As to the surgical procedure (Fig. 2) a 
small anterior lateral incision is made ov :r 
the anomaly and just slightly forward to t \e 
one used for a triple arthrodesis. ‘I :¢ 
anomaly is very superficial and at times c 1 
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Fic. 6. Case 3. a, Photograph 3 years following surgical 
excision of the calcaneal scaphoid anomaly showing 
range of active inversion of the left foot. b, Roentgeno- 
gram of anomaly of the foot before excision. c, Roent- 
genogram immediately following surgery. d, Final x-ray 


film 3 years after surgery. 


be palpated. However, the size may vary 
and it may extend well under the lateral 
aspect of the head of the talus. It is readily 
visualized by separating the extensor brevis 
muscles. The anomaly is resected in one 
section, excising the base of the projection 
from the anterior process of the calcaneus 
as wel] as the extension from the anterior 
lateral aspect of the scaphoid. In order to 
discourage the formation of a synosteosis, 
the lateral short extensor muscle was origi- 
nally utilized; it was detached distally and 
inserted into the cavity between the raw 
surfaces. It probably does as well to inter- 
pose some form of hemostatic material and 
more recently we have used gelfoam. Exci- 
sion of the anomalous bar, however, must 
be adequate, and following a short period 
of immobilization in plaster, early mobili- 
zation of the foot should be carried out and 
gr.dual weight bearing resumed, utilizing 
arc h supports in the shoes. When the foot is 
reoved from the cast, all evidence of the 
peroneal spasm is gone, and there is full 
ra'.ze of motion of the foot unless there has 
besn some associated contracture of the 
pe: oneal tendons. 

| wo patients had contracture and short- 
er .g of the peroneal tendon, which limited 


full inversion of the foot, after excision of the 
bar and relaxation of the element of the 
spasm. It should be noted that forceful 
correction or manipulation certainly is 
contraindicated. Anesthesia itself will re- 
lieve the element of peroneal spasm, though 
its use is not necessary as the spasm will 
often subside with rest or support in plaster. 
Any forceful inversion overcoming the 
structural limitation due to the anomaly will 
result in further local trauma and more 
serious residual difficulty. 


CASE REPORTS 


In the following cases, surgical excision 
of the calcaneonavicular anomaly was per- 
formed at an early period. 


Case 1. D. S., a 10 year old white boy, had symp- 
toms of peroneal spastic valgus deformity on the right 
2 months prior to our seeing him. Though he had not 
previously noted pain, he had difficulty in inverting 
the right foot as compared with the ability to carry out 
the same motion on the left. 

On examination, he had a typical valgus deformity 
of the foot with tense spasm of the peroneal muscles. 
The arch of the foot was high, rather than depressed, 
and accentuated by the plantar thrust of the first 
metatarsal, possibly influenced by peroneal spasm, 
which is a frequent finding in these anomalies. Also, 
there was a localized area of tenderness directly over 
the calcaneoscaphoid synchondrosis. The foot was held 
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Fic. 9. 


Fic. 7. Case 5. Roentgenograms showing anomaly: a, 
prior to surgery, b, immediately following surgery, and, 


rigid and any degree of inversion was impossible. 
Excision of the anomaly was carried out under 
anesthesia. The element of peroneal spasm subsided, 
increasing mobility of the foot somewhat, but it still 
could not be brought into inversion much beyond the 
neutral position. Upon exposure of the anomaly 
through a small lateral incision, a small degree of 
motion could be seen in the region of the synchondrosis. 
Following block excision of the connecting bar, the 
front of the foot could be brought into full inversion. 
Following the usual procedure, the foot was kept in 
inversion plaster for about 10 days. and gradual 
protective weight bearing was begun. He had com- 
plete relief of the severely painful and disabling condi- 
tion. Two years later, on examination, he had no 
complaint and was found to have full range of mobility 


c, 3 years postoperatively. This boy has an excellent 
functional result without pain and full range of inversion 
movement of the foot. 

Fic. 8. Roentgenograms in 2 preadolescent children, 
each of whom had had an episode of pain and peroneal 
spasm in a foot with the calcaneoscaphoid anomaly 
which subsided with conservative care. With further 
exacerbation of complaint excision of the anomalies will 
be carried out. a, Oblique film of the anomaly. b, On the 
anteroposterior projection, the lateral prolongation of the 
scaphoid about the head of the talus is well visualized. 
c, Oblique film of second case of the anomaly. After 
subsidence of severe peroneal spasm with rest in a cast 
inversion movement was markedly improved, but limited. 

Fic. 9. Preoperative photograph of patient in Case 6 
with bilateral anomalies of the feet. The right foot only 
was symptomatic and shows the additional rigid valgus 
spasm. The left foot could not be inverted beyond neutral 
because of the structural resistance but there was no pain 
or spasm. This case was classified as unsuccessful and 
demonstrates the fact that if adaptive contracture of the 
peroneal musculature has occurred which will not com- 
pletely relax or permit freedom after excision of the 
anomaly, a triple arthrodesis should be carried out as a 
primary procedure. 


on his right foot as compared to the left. Roentgeno- 
grams showed no evidence of any further degenerative 
change and no recurrent synosteosis. 

Case 2. C. H., a 12 year old white boy, had noticed 
some rigidity of the feet for several years. During the 
past few months, he had had recurrent and prowres- 
sively severe episodes of pain and inability to walk any 
distance. At the time of his admission, the acute “pi- 
sode followed a hike. He possessed calcaneonavic ilar 
anomalies of both feet, unassociated with any o her 
tarsal change. 

On examination, both feet were held rigid © ith 
peroneal spasm, and neither foot could be inve: ‘ed 
actively or passively. He also had a rather high arc ied 
foot and the characteristic localized tenderness « ver 
the region of the anomaly. In this case, however, t! “re 
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Fic. 10. 


Fic. 11. 


Fic. 10. X-ray films of right foot of young female adult with this anomaly. She was asymptomatic 
until an injury sustained while playing tennis. She had peroneal spasm with rather prolonged con- 
valescence, but eventually it subsided completely under conservative management. This case illus- 
trates that individuals who are symptomatic through the adolescence period usually do not require 
surgical correction. The lateral film, b, shows some slight lipping of the dorsal lateral head of the 


talus, but no marked changes otherwise. 


Fic. 11. Case 7. a, Roentgenogram of anomaly of the right foot preoperatively. b, Postoperative 
roentgenogram showing adequate excision of the anomaly. c, Oblique film showing the foot 1 vear 
postoperatively, showing the space maintained well. d, Anteroposterior film of the foot 3 years later 
showing adequate excision of the bar remaining without degenerative changes developing. Excellent 
clinical motion of the foot without recurrent spasm or complaint. 


was a slight variation from the usual one seen, in that 
the back of the foot was not held in valgus position. At 
the time of operation, following relaxation by anes- 
thesia, the element of peroneal spasm subsided, allow- 
ing some motion of the front of the foot, but full in- 
version was blocked by the anomaly. On surgical 
exposure of both feet, slight motion was discernible at 
the line of synchondrosis. Following excision of the bar, 
equal motion with a good range of inversion was im- 
mediately obtained. The postoperative care was the 
same in this case, a cast for about 10 days with the 
foot inverted to relax the peroneal spasm followed by 
gradual weight bearing and physical therapy, with 
complete relief of symptoms. Two years later, the 
patient was asymptomatic with a good range of in- 
version movements of the foot. He had some minor 
complaint with prolonged ambulation, but there was 
no «currence of peroneal spasm or limited mobility. 

( sse 3. W. G., a 12 year old boy, complained of 
int’ mittent pain and fatigue of the right foot. On 
ex: oination, he had bilateral pronation of the foot, 
esp tally the right, with definite spasticity and re- 
sis. ice of inversion of the front of the foot on the 
rig side. Roentgenograms disclosed a calcaneo- 
na ular synchondrosis of the right foot. Following 


the removal of the synchondrosis, free motion was 
obtained between the navicular and os calcis with full 
range of inversion of the front of the foot. In this case, 
because of an accessory scaphoid, a Kidner type pro- 
cedure was carried out on the medial side after 
excision of the calcaneoscaphoid anomaly. Because of 
the tendon surgery, he remained in a cast for a longer 
period of time, approximately 3 weeks. This treatment 
was followed by physical therapy and shoe support. 
Three years later, he had no complaints referable to 
the foot, excellent range of movement, and no recur- 
rence of the union between the scaphoid and os calcis. 
Case 4. R. R. L., a 12 year old boy, was first seen 
with a rigid symptomatic right foot. He gave a history 
of having played soccer 1 year prior to his hospital 
admission. He was unable to invert the foot actively. 
He presented a complete synosteosis between the 
calcaneus and the navicular, which was rather a 
broad bar, but it was adequately excised. The defect 
between the raw bony surface was filled with a fat flap 
and after closure the foot was held in a plaster cast for 
4 weeks. He failed to have a satisfactory range of in- 
version and mobility of front of foot after excision of 
the anomaly. A brace with outside iron and inside T 
strap was applied and physical therapy was given. 
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On examination 18 months later, he still had a 
rather rigid foot with limited inversion and some com- 
plaints. A complete stabilization of the foot is now 
being contemplated. 

Case 5. R. U., an 11 year old boy, had had painful 
spasm of the right foot for approximately 3 months. 
The onset of this complaint was associated with an 
injury while playing soccer. 

On examination, he had a rigid valgus deformity of 
the foot with tense peroneal spasm, rather a high arch, 
and local tenderness over the region of the anomaly. 
On excision of the anomaly, a complete range of in- 
version of the foot was obtained, comparable to the 
normal extremity. The foot was immobilized in a 
plaster cast for a period of 10 days, following which 
gradual weight bearing with shoe support was begun. 
He demonstrated a very dramatic and complete re- 
laxation of peroneal spasm with no further complaint 
of pain and continued mobility of the foot. Three 
years later, this boy had full range of mobility of the 
foot without recurrent foot difficulty. 

Case 6. R. K., a 12 year old boy, had noticed in- 
termittent episodes of stiffness and pain in the right 
foot. In this case, in both the right and left foot, there 
were calcaneoscaphoid anomalies with only a moder- 
ately broad band of synchondrosis. Inversion of the 
left foot was limited because of the bony block; how- 
ever, on the right foot no degree of inversion was 
possible because of the added element of peroneal 
spasm which held the foot rigidly in a severe valgus 
position. Local tenderness could be demonstrated over 
the anomaly on the right foot. In neither foot how- 
ever, was the arch accentuated but rather there was a 
midtarsal depression. Under anesthesia, there was 
relaxation of peroneal spasm and some increased 
mobility of the right foot. After removal of the syn- 
chondrosis, further inversion of the front of the foot 
was obtained. However, there was definite restriction 
due to contracture of the lateral components of the 


foot and shortening of the peroneal tendons so ‘at 
the degree of inversion was not complete. The foot «as 
immobilized in plaster for a period of 10 days and 
then gradual weight bearing with shoe supports was 
begun. He had prompt relief of discomfort, but rec ur- 
rence of the peroneal spasm 6 weeks later. Mobiliza- 
tion of the foot was slow and never through a com- 
pletely normal range. The opposite extremity re- 
mained asymptomatic. Arthrodesis of the foot oper- 
ated upon was later requested. 

Case 7. A 12 year old male patient of Doctors 
Feffer and Adams of Washington, D. C. demonstrated 
the typical finding of peroneal spasm and pain asso- 
ciated with the anomaly which was completely re- 
lieved following surgical excision of the calcaneal 
scaphoid bar. He had no further recurrence of spasm 
or complaint referable to the foot when last examined 
3 years following surgery. 


SUMMARY 


A procedure is outlined for the surgical 
approach in the treatment of selected symp- 
tomatic calcaneonavicular anomalies of the 
foot. Many individuals possessing these 
anomalies may be asymptomatic through- 
out life. However, those defects manifesting 
symptoms prior to puberty are most gener- 
ally destined to give rise to future inter- 
mittent and lasting difficulty. Symptoms 
which occur after the period of puberty, 
secondary to trauma, usually subside with 
conservative measures. 

Certain clinical findings are described 
and the types of cases suitable for this pro- 
cedure are differentiated. 
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PANCREATOGRAPHY IN THE DIAGNOSIS OF 
CHRONIC RELAPSING PANCREATITIS 


A. V. POLLOCK, F.R.C.S., Leeds, England 


‘THE SURGICAL TREATMENT Of relapsing acute 
pancreatitis and chronic pancreatitis is cer- 
tainly one of the least satisfactory chapters 
in surgery. Simple removal of a diseased gall- 
bladder which is found in association with 
more than half these cases does not prevent 
further trouble. Partial diversion of the bile 
by anastomosis of the gallbladder to the 
stomach or jejunum has also not been found 
effective. Total diversion of the bile from the 
lower common bile duct may be accom- 
plished by the operation of choledochoduo- 
denostomy, but this operation is followed in 
a certain proportion of cases by recurrent 
cholangitis. Prolonged T-tube drainage of 
the common bile duct used to be recom- 
mended by some surgeons, but there is little 
evidence about the permanency of its effects, 
and from its nature it is obviously unattrac- 
tive to the patient. 

Finally, total pancreatectomy has been 
advocated by Cattell and Warren for many 
cases of chronic relapsing pancreatitis, but 
this procedure is a major undertaking 
which carries with it its own special risks 
and sequelae. 

In the last few years 3 other operations— 
all based on the same principle—have been 
described and are under trial. They are: 
sphincterotomy of the sphincter of Oddi 
described by Doubilet and Mulholland in 
1948; anastomosis of the middle of the pan- 
creatic duct to the jejunum by Cattell and 
Warren in 1953; and retrograde pancreatico- 


jejunostomy by Aird and Buckwalter in 


!''55. Each of these 3 operations has as its 
primary objective the provision of more ad- 
‘juate drainage of the pancreatic duct. In 
«dition, the first (sphincterotomy) may 
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prevent reflux of bile up the pancreatic duct 
by abolishing the common opening of the 
bile and pancreatic ducts. 

The final appraisal of these operations will, 
of course, depend on the long term follow-up 
of patients who have undergone them, but 
until then a provisional assessment must be 
made by asking, among others, the following 
questions: (1) Is there any obstruction to 
the escape of pancreatic juice from the pan- 
creatic duct in cases of relapsing acute or 
chronic pancreatitis? (2) If so, where does 
the obstruction lie? (3) Does each of the op- 
erations mentioned improve pancreatic 
drainage? (4) Is their effect permanent, or 
are the new stomas soon narrowed or oblit- 
erated by fibrosis? 

Not all these questions can at present be 
answered. There has been a certain amount 
of experimental work by Parry, Hallenbeck, 
and Grindlay on the third question which 
suggests that pancreatic duct pressure falls 
after sphincterotomy, from which it might 
be inferred that drainage from the pancreatic 
duct into the duodenum has been improved. 

An answer to the fourth question has been 
attempted by Brown, Earley, and Eiseman 
who measured the pressure not in the pan- 
creatic duct but in the common bile duct of 
dogs at varying intervals after sphincter- 
otomy. They concluded that any reduction 
in the common duct pressure was temporary 
and that the divided sphincter healed with 
fibrosis. 

It is, however, the first two questions 
which are most fundamental, for if obstruc- 
tion to the pancreatic duct is not a feature of 
these cases, there is clearly no sound theoretic 
basis for these operations. Furthermore, if 
there is obstruction and this is situated any- 
where but at the sphincter of Oddi, then 
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Fic. 1. Normal pancreatogram obtained post mortem 
from a girl of 13 years who died in a motor accident. The 
pancreas has been removed from the body the better to 
show fine details. Note the tortuosity of the main duct, the 
primary, secondary, and tertiary branches, the absence of 
diffuse opacification of the gland substance, and the 
gradually diminishing caliber as the duct is traced to the 
left. 


sphincterotomy loses its theoretic justifica- 
tion. 

It was, therefore, of considerable interest 
when Leger (8, 9) and Doubilet, Poppel, and 
Mulholland (6, 7) published methods of 
transduodenal x-ray pancreatography. The 
latter authors list 6 ways in which pancre- 
atography may be helpful, including the 
diagnosis of acute and chronic pancreatitis, 
of cysts and pseudocysts, and, possibly of the 
greatest significance, the exclusion of distal 
strictures of the pancreatic duct. They had 
at the time of their first report conducted 201 
examinations on 100 patients using 10 milli- 
liters of 70 per cent diodone or 70 per cent 
urokon. They mention opacification of the 
gland substance in acute pancreatitis and 
dilatation of the main duct in chronic pan- 
creatitis. They conclude (7): ‘“The proce- 
dure of pancreatography is no more difficult 
than the performance of operative cholangi- 
ography and is without danger.” 

On the other hand, it has been known for 
just over a hundred years that noxious sub- 
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stances injected into the pancreatic duct cai 
cause acute pancreatitis. Claude Bernard 
injected a mixture of sweet oil and bile, and 
other workers (quoted by Opie) produced 
the lesion by injection of zinc chloride, acid 
gastric juice, cultures of Bacillus coli, and 
formalin into the pancreatic duct. 

There were therefore grounds for fear of 
this investigation on a theoretic basis. But, 
reassured by the report of Doubilet, Poppel, 
and Mulholland (7), it was decided to apply 
the method, first of all in the cadaver in order 
to establish the normal appearance of the 
pancreatic duct on roentgenograms, and 
later in living patients during the perform- 
ance of transduodenal sphincterotomy. 
TECHNIQUE 

The technique of intubation of the pan- 
creatic duct has been similar in essentials in 
the cadaver and the living patient. A verti- 
cal incision is made with diathermy in the 
outer wall of the lower second part of the 
duodenum. This is facilitated by incision of 
the peritoneum on its lateral side and dis- 
placement of the duodenum forward and to 
the left. There are now 3 ways of locating 
the papilla of Vater. In most cases it is very 
easily palpable by a finger introduced into 
the duodenum as a firm nipple-like projec- 
tion from the soft surrounding mucosa. If it 
is not easily found, pressure on the gall- 
bladder wil] often produce an efflux of bile 
to show its exact site. Finally, if the gall- 
bladder is removed or the common duct 
explored, a probe may be passed through 
the cystic duct down to the papilla. 

In any event, the papilla, having been 
found, is lifted forward through the duo- 
denal incision by means of stay sutures. The 
sphincterotomy is now done by closing a 
pair of fine scissors, one blade of which is 
introduced not more than 1 centimeter in'o 
the ampulla, and the other of which lies 
against the upper surface of the papilla. ly 
this means an incision 8 to 10 millimete’s 
in length is made through the sphincter of 
Oddi, but sparing the muscle of the du»- 
denum. 
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With the ampulla laid open, it is some- 
times possible to see the openings of bile and 
pancreatic ducts, but more often the pancre- 
atic duct opens into the lower common bile 
duct just above the ampulla and can then 
be identified by a probe. 

The pancreatic duct is cannulated with a 
fine polyethylene tube to a distance of 4 to 5 
centimeters and 2 milliliters of 35 per cent 
diodone are injected with minimum force 
and speed. The cannula is immediately with- 
drawn and a 12 by 10 inch x-ray film pre- 
viously placed between the patient and the 
operating table is exposed to x-rays from a 
portable unit. 


RESULTS 


In the early stages of this investigation 
the examination was performed in 33 cadav- 
ers, in none of whom was there a clinical 
history of pancreatitis. X-ray tube distance 
was kept constant so as to minimize distor- 
tion and allow comparison of one pancre- 
atogram with another. 


THE NORMAL PANCREATOGRAM 


The direction of the duct varied from. 


horizontal to more than 45 degrees from the 
horizontal, and most ducts were tortuous. It 
was usual for the duct in the head and the 
tail to be roughly horizontal and the middle 
of the duct to run upward and to the left at 
an angle of 30 to 45 degrees. The tail of the 
pancreas was nearly always at a higher level 
than the head. 

As a rule both the main duct and the ac- 
cessory duct could be seen, together with 
their primary and secondary branches (Fig. 
|). Occasionally, however, no branches may 
be seen, and on the other hand they may be 
so numerous as to give a superficial appear- 
ance of opacification of the gland substance 
itself. 

When one considered the caliber of the 
cuct and its branches, there was found to be 

considerable range. Whereas young sub- 
j-cts showed a duct whose caliber did not 
«xceed 3 millimeters at any point (the right 
' lf being wider than the left, and a con- 


Fic. 2. Pancreatogram obtained post mortem from a 
man of 72 years who died of bronchopneumonia. Stones 
were present in the gallbladder, and the common bile 
duct was dilated but did not contain stones. There was no 
history suggestive of chronic relapsing pancreatitis. The 
irregular dilatation of the main duct and its branches can 
be seen. 


striction 2 to 8 millimeters in length being 
present immediately to the left of the am- 
pulla), it was not unusual to find a very 
different picture in old subjects and in the 
presence of gallstones (without stones in the 
common bile duct or any evidence clinically 
or pathologically of pancreatitis). In these 
cases the duct might be dilated up to 8 
millimeters in diameter (Fig. 2), and its 
branches might share the enlargement. The 
dilatation might be regular or irregular, and 
segments of the left half of the duct might be 
wider than the right half. In most of these 
cases the common bile duct also was larger 
than normal. 


CLINICAL STUDIES 


The investigation so far had been disap- 
pointing in that it had shown that consider- 
able dilatation of the pancreatic duct could 
occur in the absence of clinical evidences of 
pancreatitis. It was believed, however, that 
the changes in actual patients suffering from 
relapsing or chronic pancreatitis might be 
even more striking, and for this reason pan- 
creatography in the living was commenced. 
In all, 11 patients have been examined. In 
each case, the examination was incidental 
to the performance of a_transduodenal 
sphincterotomy of the sphincter of Oddi for 
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Fic. 3. Case 2. The pancreatic ducts are considerably 
dilated in a patient with gallstones and a right renal 
calculus. There was no history suggestive of chronic 
relapsing pancreatitis. 


recurrent acute or chronic pancreatitis, or, 
in 1 case, for unexplained dilatation of the 
common bile duct in association with gall- 
stones. These 11 patients are briefly reviewed 
as follows: 


Case 1. A woman of 70 years was admitted during 
her second attack of acute pancreatitis. After resolu- 
tion of the attack, laparotomy was performed which 
showed a normal gallbladder, a dilated common bile 
duct, and some edema around the pancreas. A pan- 
creatogram showed dilatation of the right half of the 
pancreatic duct to a maximum diameter of 9 milli- 
meters. She made an uneventful recovery. Her serum 
amylase was not followed postoperatively. 

Case 2. A man of 74 years was operated on for gall- 
stones. The common duct was considerably dilated 
and was therefore explored. A probe encountered no 
stone in it but could not. be made to enter the duo- 
denum. Transduodenal sphincterotomy was done and 
a pancreatogram obtained which showed dilatation 
of the entire duct, the right half having a maximum 
diameter of 7.5 millimeters, the left half of 5 millimeters 
(Fig. 3). The day after operation his serum amylase 
(Somogyi) was 460 units per 100 milliliters (normal 
upper limit 200 units/100 ml.). His recovery was slow 
but uneventful. This patient’s history was carefully 
reviewed and no suggestion of recurrent or chronic 
pancreatitis could be found. 

Case 3. A man of 57 years was referred with severe 
unremitting pain under the left costal margin follow- 
ing an attack of pleurisy 3 years previously. All inves- 
tigations proved negative. An exploratory operation 
was performed. The pancreas was rather firm and 
nodular (a small biopsy was normal). Transduodenal 
sphincterotomy and pancreatography were done. 
Only the right one-third of the pancreatic duct was 
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outlined, but this was of normal caliber and conform ;- 
tion. His recovery was delayed by pulmonary collaj se 
and wound dehiscence but was eventually satisfactory 
and the pain has disappeared. Serum amylase was not 
estimated postoperatively. 

Case 4. A man of 81 years underwent an explora- 
tory operation for severe right-sided pain and slight 
jaundice. His gallbladder contained numerous stones 
and was removed. The pancreas was hard and nodular. 
The common duct was explored without finding a 
stone. Transduodenal sphincterotomy and _pancre- 
atography were done. The pancreatic duct was irreg- 
ularly dilated in its right half to a maximum of 4 
millimeters. The left half was normal. His recovery 
was uneventful and a serum amylase estimated on the 
morning after operation was 180 units per 100 milli- 
liters. 

Case 5. A woman of 26 years had had a cholecys- 
tectomy elsewhere 18 months before. Six months later 
the common bile duct was explored. She was referred 
with attacks of severe right upper abdominal pain, 
radiating through to the back, and accompanied by 
diarrhea. Investigations did not further the diagnosis 
and exploration was undertaken. There was a long 
cystic duct stump, and the pancreas looked and felt 
normal. The cystic duct stump was amputated, the 
common duct explored with negative result, and a 
transduodenal sphincterotomy and pancreatogram 
were done. Only the right half of the pancreatic duct, 
together with the accessory duct, were seen and they 
were normal. She made an uneventful recovery and 
has since proclaimed herself very much better. 

Case 6. A woman of 45 years was referred with 
severe continuous pain in the left upper abdomen and 
back. She had previously had an attack of pancreatitis 
and had been under psychiatric treatment for some 
time. Transduodenal sphincterotomy and_pancre- 
atography were done. The pancreas was firm and 
nodular. The pancreatogram showed some opacifica- 
tion of the gland substance especially in the head, but 
no dilatation of the main duct. Her recovery was 
smooth, daily serum amylase estimations remained 
below 200 units per 100 milliliters, but within a week 
her pain returned and soon established itself as 
severely as before the operation. Nine months later 
she was readmitted having made a very determined 
attempt to destroy herself by barbiturate overdosing. 
She was rescued from deep coma but medical treit- 
ment for her pain failed completely. Finally, a year 
after sphincterotomy she underwent a total pancr:- 
atectomy with duodenectomy. 

Casz 7. A woman of 62 years was admitted as :n 
emergency with what appeared to be acute calculo's 
cholecystitis. The pain did not settle and laparoton y 
was performed on the second day. Chronic calculo:s 
cholecystitis was found, together with acute edemato is 
pancreatitis with much fat necrosis. Transduoden :l 
sphincterotomy and pancreatography were done. T! ¢ 
latter showed diffuse opacification of the gland su »- 
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stance throughout the pancreas. Postoperatively, on 
the thirteenth day, a duodenal fistula developed for 
which a jejunostomy was done. She then contracted a 
fatal enterocolitis. At no time after the pancreatogram 
was the serum amylase elevated. 

Case 8. A woman of 40 years was admitted during 
her second proved attack of acute pancreatitis. After 
she had settled down completely a transduodenal 
sphincterotomy and pancreatogram were done. A 
pancreatic duct of normal caliber was revealed, but 
there was extensive opacification of gland substance in 
the tail of the pancreas. The postoperative course was 
satisfactory except for a slight wound infection. Serum 
amylase rose to 400 units per 100 milliliters on the 
second day, and thereafter declined to and remained 
below 200 units per 100 milliliters. 

Case 9. A woman of 48 years was admitted after her 
third attack of acute pancreatitis. After the second 
attack a cholecystogastrostomy had been done without 
benefit. When the attack had completely subsided a 
transduodenal sphincterotomy and pancreatogram 
were done. Unfortunately, the pancreatic duct was 
not to be seen on the radiogram. Postoperatively she 
recovered well but a high serum amylase developed 
(up to 2,000 units per 100 ml.) without clinical signs 
of pancreatitis. At the time of her discharge 18 days 
after operation the serum amylase was still up to 400 
units per 100 milliliters. Six months later she has not 
completely regained her health, although she has been 
free of major attacks of pain. 

Case 10. A man of 34 years underwent an explora- 
tory operation after his fifth attack of acute pancre- 
atitis. The pancreas was enlarged and edematous and 
the tail was adherent to the lesser curve of the stomach 
high up. Transduodenal sphincterotomy and pancre- 
atography were done and showed an irregular dilata- 
tion of the pancreatic duct, up to 4 millimeters in the 
right and left halves. After operation he had another 
attack of acute pancreatitis, showing itself in the form 
of an elevation of serum amylase up to 3,200 units per 
100 milliliters on 1 occasion, loss of 9 kilograms in 
weight, and uremia with alkalosis (blood urea nitrogen 
38 mgm. per 100 ml. and carbon dioxide combining 
power 35.5 mEq. per liter). He made a slow but ulti- 
mately satisfactory recovery and has had no further 
attacks of pain in the 12 months since operation. 

Case 11. A woman of 29 years underwent an ex- 
vloratory operation after the subsidence of her second 
“ttack of acute pancreatitis. The gallbladder and 

ommon bile duct were found to be normal, and the 
»ancreas slightly firmer than usual and nodular. 
ransduodenal sphincterotomy and pancreatography 
~:0wed a normal pancreatic duct without acinar fill- 
‘g or dilatation. On the third postoperative day she 
llapsed, was dehydrated, acidotic, and uremic. The 
rum amylase was 8,000 units per 100 milliliters. That 
ening tetany developed and the serum calcium was 
® milligrams per 100 milliliters. In the belief that 
is was probably an attack of acute pancreatitis but 


Fic. 4. Case 7. Pancreatogram in a patient with acute 
pancreatitis. The patchy opacification of the gland sub- 
stance is clearly seen. The pancreatic ducts are of rela- 
tively small caliber. A probe has been introduced in the 
common bile duct and emerges into the duodenum at the 
ampulla of Vater. 


that a duodenal leak could not be ruled out, laparot- 
omy was done. Extensive fat necrosis and blood- 
stained ascites were found and the abdomen was 
closed. She died within 24 hours and autopsy con- 
firmed the intactness of the duodenum, the presence 
of extensive fat necrosis throughout the abdominal 
cavity, some retroperitoneal hemorrhage surrounding 
the pancreas, and acute edematous pancreatitis. The 
pancreatic duct appeared quite normal at autopsy. 


DISCUSSION 


The value of the examination. Reviewing the 
series of 44 pancreatograms, it is in most 
cases impossible to say which are from pa- 
tients with recurrent or chronic pancreatitis 
and which from patients whose history gives 
not the least suggestion of pancreatitis. 
Opacification of gland substance in acute 
pancreatitis is probably characteristic, but 
is of no assistance in the diagnosis of such an 
obvious lesion. For the rest, the greatest 
dilatation has been found at autopsy in pa- 
tients without a history of pancreatitis, and 
conversely several patients with undoubted 
pancreatitis had pancreatic ducts of rela- 
tively small caliber. 

On the other hand, the investigation has 
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emphasized the extreme rarity of strictures 
of the pancreatic duct itself. Whenever the 
duct was dilated, the dilatation extended 
right up to the duodenal wall. This finding 
provides a rationale for sphincterotomy. 
Finally, in not one of these 44 patients was 
the opening of the pancreatic duct anywhere 


but in the ampulla of Vater, and in every — 


one of them an obstruction at the sphincter 
of Oddi could have caused reflux of bile up 
the pancreatic duct. 

The dangers of the examination. Of 11 pa- 
tients, 1 died of disruption of the duodenal 
suture line but this death could be blamed 
on ill-timing of the sphincterotomy in a pa- 
tient with active acute pancreatitis rather 
than on the performance of pancreatography. 
Eight patients made satisfactory recoveries, 
although 2 of these had a slightly elevated 
serum amylase (in the region of 400 units 
per 100 ml.) and 1 had a serum amylase up 
to 2,000 units per 100 milliliters. 

Finally, in 2 patients frank acute pancre- 
atitis developed and 1 of these patients died. 

While it is not possible in this series to ex- 
onerate the operation of sphincterotomy it- 
self as the cause of acute pancreatitis, it is 
believed that this is unlikely and that the 
blame should be placed on the injection of 
diodone into the pancreatic duct. Experience 
in other fields with other water-soluble radio-. 
opaque fluids has failed to demonstrate any 
which is completely without irritant proper- 
ties. 


CONCLUSION 


In view of the paucity of diagnostic in- 
formation to be gained by transduodenal 
pancreatography with diodone and its very 
real danger of causing acute pancreatitis, 
the method has been abandoned. 


SUMMARY 


1. The pancreatic ducts have been exam- 
ined radiographically after injection of ra- 
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dio-opaque material into them in (a) 35 
cadavers without clinical history of pan- 
creatic disease, and (b) 11 patients under- 
going transduodenal division of the sphinc- 
ter of Oddi, mostly for recurrent pancreatitis. 

2. The “normal” duct shows considerable 
variations in its caliber and pattern. 

3. The duct in patients with pancreatitis 
is equally variable in its appearances and it 
could not be said that there is a typical pan- 
creatographic picture of chronic relapsing 
pancreatitis. 

4. In 2 patients acute pancreatitis devel- 
oped after sphincterotomy and_pancre- 
atography, and 1 of these patients died. 
One other patient also died, from causes 
probably not related to the pancreatography. 

5. Transduodenal pancreatography is an 
examination of negligible diagnostic value 
and is not devoid of serious danger. 
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ACUTE ABDOMINAL PAIN DUE TO 
TORSION AND INFARCTION OF A NORMAL OVARY 


ERNEST L. SARASON, M.D., F.A.C.S., and JOHN T. PRIOR, M.D., 


Syracuse, New York 


‘THE DIFFERENTIAL DIAGNOSIS in the patient 
who presents herself with acute abdominal 
symptoms and signs ever remains a chal- 
lenge to the general surgeon. While it is 
common knowledge that a variety of con- 
ditions involving diseased adnexa may be 
responsible for acute abdominal complaints, 
very little mention has been made in the 
surgical literature to torsion of the normal 
ovary and at times the adjoining fallopian 
tube in this connection. Reference to any of 
the recent textbooks of surgery reveals no 
description of this entity. Yet, as will be 
seen from the cases cited herein, torsion and 
infarction of the normal ovary may be 
responsible for the acute surgical symptoms 
within the abdomen and at times should be 
included in the differential diagnosis. ‘This 
possibility seems particularly important in 
the evaluation of abdominal pain in children 
in whom the history of recurrent lower 
abdominal pain of an atypical variety is 
obtained. 


CASE REPORTS 


Case 1. W. C., a7 year old girl, was admitted to the 
hospital with the chief complaint of lower abdominal 
pain. During the past 7 months, the child had had 
recurrent episodes of abdominal pain, which were 
referred to the left lower portion of the abdomen. The 
cause of the recurrent episodes of abdominal discom- 
fort had never been adequately explained. Two days 
prior to admission to the hospital, the pain in the left 
‘ower quadrant of the abdomen recurred and was 
‘sociated with nausea, vomiting, and constipation. 
\t examination her temperature was 101.4 degrees 

nd pulse, 128. There was direct and rebound tender- 
ssand muscle spasm in both lower quadrants. Rectal 
amination disclosed no pelvic masses. The white 
‘ood count was reported as 12,900 per cubic centi- 
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meter with 63 per cent polymorphonuclear leucocytes. 
The preoperative diagnosis was acute appendicitis 
with localized peritonitis. At exploration of the 
abdomen the presence of hemoperitoneum was noted 
caused by twisting of the left tube and ovary in a 
counterclockwise direction in 3 complete revolutions. 
The veins of the left ovarian pedicle were thrombosed. 
Left salpingo-oophorectomy was performed. 

On pathologic examination the ovary was found to 
be smooth and dark externally and measured 7.5 by 
3.7 centimeters in diameter. The cut surface was dark 
red and a few small cysts were seen. The tube was not 
unusual externally or on section. Microscopically, the 
tissue was very poorly preserved and only the ghost 
outline of rare small cysts and stroma could be seen in 
the ovary. The tube was not remarkable. The impres- 
sion was of an infarcted normal ovary (Figs. 1 and 2). 

Case 2. A. R., a 10 year old girl, was admitted to 
the hospital complaining of severe lower abdominal 
pain. During the previous 3 weeks, the child had been 
complaining of intermittent left lower abdominal pain 
and had been seen by another physician who could 
find no definite abnormality on physical examination. 
Three days prior to admission to the hospital, the 
abdominal pain became more severe and was asso- 
ciated with nausea and vomiting. On physical exami- 
nation her temperature was 101 degrees and pulse, 
120. There was marked tenderness and muscle spasm 
in both lower quadrants. Rectal examination disclosed 
a tender fullness on the left side of the pelvis. Plain 
x-ray film of the abdomen was nonrevealing. The 
white blood count was reported as 18,000 per cubic 
centimeter with 78 per cent polymorphonuclear 
leucocytes. The preoperative diagnoses considered 
were intra-abdominal abscess or twisted ovarian cyst. 
Exploration of the abdomen revealed a moderate 
amount of serosanguineous fluid in the peritoneal 
cavity. The left*tube and ovary had undergone 2 
complete revolutions with resultant black discolora- 
tion of the tube and ovary. The right adnexa ap- 
peared normal. Left salpingo-oophorectomy was per- 
formed. 

On pathologic examination the left tube and ovary 
consisted of a mass measuring 7 by 4 by 4 centimeters 
in diameter. The tissue was smooth and red in color 
externally and on section the tissue was replaced by a 
dark red currant jelly-like mass of clotted blood. No 
cysts were identified. Microscopic examination showed 
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Fic. 1. Case 1. External surface showing the bosselated 


appearance of the infarcted ovary. The tube is slightly 
congested. 


a diffuse recent hemorrhagic infarction in both tube 
and ovary with no evidence of cysts in the latter. The 
impression was of an infarcted normal ovary and 
tube (Fig. 3). 

Case 3. S. C., A 23 year old woman, was admitted 
to the hospital complaining of left lower quadrant 
pain of 10 days’ duration becoming more severe in the 
past few days. The patient had been seen by two 
physicians prior to her hospitalization and no precise 
diagnosis had been made. The last menstrual period 
was 26 days before her admission to the hospital. On 


Fic. 2. Case 1. Cut surface of ovary shown in Figure 1. 
The markings are nearly replaced by currant jelly-like 
blood clot. 


physical examination, her temperature was 99.6 de- 
grees; pulse, 84. There was exquisite direct and r- 
bound tenderness in the left lower quadrant. On pelvic 
examination the left ovary was firm and tender and 
estimated to be 2 inches in diameter. ‘The preoperative 
diagnosis was twisted left ovarian cyst. The white 
blood cell count was 11,100 per cubic centimeter with 
63 per cent polymorphonuclear leucocytes. At the 
time of operation, there was a moderate amount of 
bloody fluid in the peritoneal cavity. The left ovary 
and tube were markedly congested and there was 
actual rupture of the necrotic ovary on this side. Left 
salpingo-oophorectomy was performed. 

On pathologic examination the ovary measured 
4 by 3 by 2 centimeters, was smooth externally, and 
the cut surface was composed of blood clot. On sec- 
tion, a few small follicular cysts and a normal corpus 
luteum could be seen through the hemorrhagic tissue. 
None of the cysts measured over 1 centimeter in 
diameter. The tube was not unusual. On microscopic 
examination there were thrombi in the ovarian hilar 
vessels and a diffusely hemorrhagic ovary with no 
abnormal cysts. The tube was not microscopically 
unusual. The impression was of an infarcted normal 
ovary (Fig. 4). 

Case 4. Mrs. R. P., a 34 year old woman who was 
6 months pregnant, was admitted to the hospital with 
a 10 hour history of sharp left lower quadrant ab- 
dominal pain associated with nausea, vomiting, and 
constipation. On examination her temperature was 
99.8 degrees. The enlarged pregnant uterus was felt 
up to the level of the umbilicus with mild tenderness 
in the left lower quadrant. A mass could not be felt on 
either abdominal or rectal examination aside from the 
enlarged uterus. The patient was observed for 2 days 
and then discharged from the hospital after the ab- 
dominal pain had subsided spontaneously. During this 
period of observation several blood counts were per- 
formed. A moderate leucocytosis ranging between 
12,000 and 18,000 per cubic centimeter was reported 
with an increased percentage of polymorphonuclears. 
The patient was readmitted to the hospital 24 hours 
later complaining of recurrent sharp and constant le{t 
lower quadrant pain. Examination now disclosed 
exquisite left lower quadrant tenderness associated 
with muscle spasm and rebound tenderness. The pre- 
operative diagnosis was either a twisted fibroid or 
torsion of an ovarian cyst. On surgical exploration of 
the peritoneal cavity there was a moderate amount :f 
serosanguineous fluid. The left ovary was twisted on 
its pedicle and was the site of extensive hemorrhag'¢ 
infarction. The left tube was not involved in th:s 
torsion and the right tube and ovary appeared norma. 
Left oophorectomy was performed and the patie: t 
was discharged from the hospital 1 week later. SI > 
returned to the hospital 3 months later and delivere | 
a normal full term baby. 

On pathologic examination the left ovary, measu - 
ing 6.5 centimeters in diameter, was smooth external  ° 
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and diffusely hemorrhagic on section. The cut surface 
disclosed rare cysts averaging 0.2 centimeter in 
diameter. Microscopic examination showed a few 
small physiologic cysts and diffuse hemorrhagic infarc- 
tion. The impression was of an infarcted normal ovary. 

Case 5. M. S., a 5 year old girl, was first seen com- 
plaining of left midabdominal pain of several days’ 
duration associated with nausea and vomiting. There 
had been no bowel movement in the past 48 hours. 
Examination disclosed normal vital signs, but there 
was tenderness in the left lower quadrant. All symp- 
toms subsided following an enema. One month later 
the child was seen again because of recurrent left- 
sided abdominal pain. The abdominal and rectal 
examinations were not remarkable. Barium enema 
examination was carried out since intussusception was 
one of the conditions to be considered. No abnormality 
was noted on this examination. Two weeks later the 
youngster was admitted to the hospital because of 
further recurrences of pain referable to the left side of 
the abdomen. On physical examination there was 
slight tenderness in the left lower quadrant. The x-ray 
studies including intravenous pyelograms, gastroin- 
testinal series, and cholecystogram revealed no ab- 
normality. Routine blood and urine studies were not 
remarkable. The child was discharged from the 
hospital only to be readmitted 2 weeks later because 
of abdominal pain which was associated with fever 
and leucocytosis. The patient appeared acutely ill and 
examination disclosed tenderness and muscle guard- 
ing in both lower quadrants particularly on the left 
side. Rectal examination revealed a tender mass on the 
left side of the pelvis. The preoperative diagnosis was 
pelvic abscess secondary to acute appendicitis. At the 
time of exploration a moderate amount of sero- 
sanguineous fluid was found in the peritoneal cavity. 
The left tube and ovary had undergone 3 complete 
revolutions, and gangrene of the left tube and ovary 
was evident. The right adnexa were not unusual. Left 
salpingo-oophorectomy was performed from which the 
child recovered without incident. 

On pathologic examination the left tube and ovary 
consisted of a mass measuring 7 by 4 by 3.5 centi- 
meters in diameter. The tissues were smooth ex- 
ternally and the cut surface was diffusely hemorrhagic 
with no cysts identifiable. Microscopic examination 
showed acute and chronic inflammatory changes and 
diffuse hemorrhagic infarction. The impression was of 
an infarcted normal ovary and tube. 

Case 6. S. D., a 13 year old girl, was admitted to 
tie hospital complaining of severe pain in the right 
l.ver quadrant. On the day prior to admission the 
«ld developed mild discomfort in the right lower 
« ::drant which became progressively more severe 
aoc persistent. There were no gastrointestinal or 
\ ary symptoms. Last menstrual period was 214 
«ks before admission to the hospital. One year 
!. ore the patient had had a similar but less severe 
of abdominal pain. Examination revealed 


METRIC 1 2 3 4 5 6 7. 


Fic. 3. Case 2. External surface showing ¢ swelling 
and discoloration characteristic of early infarction of the 
ovary and tube. 


tenderness and spasm of the right lower quadrant 
with rebound tenderness. No masses were felt on ab- 
dominal or rectal examination. The white blood count 
was reported as 16,650 per cubic centimeter with 75 
per cent polymorphonuclears. The preoperative diag- 
nosis was acute appendicitis. At the time of operation 
a moderate amount of blood-tinged peritoneal fluid 
and torsion of the right tube and ovary were apparent. 
The left adnexa and appendix appeared normal. 
Right salpingo-oophorectomy was performed. 

On pathologic examination the right tube and 
ovary consisted of a mass measuring 8 centimeters in 
diameter. The externa! surface of the ovary was 
smooth externally and reddish-purple in color. The 
cut surface of the ovary was replaced by dark currant 


Fic. 4. Case 3. Cut surface showing persistent and 
recognizable ovarian follicular and luteal cysts. Note that 
none of these measures over 1 centimeter in diameter. 
(The tear at the superior surface of the ovary is artefact.) 


| 
| 
1S H 
8 
in 
ic 
10 
ly 
al ; 
aS 
th 
b- ) 
id 
as 
lt 
SS 
on 
he 
vs 
b- 
11S ; 
en 
ed 
rs. 
Irs 
eft 
ed 
or 
en 
his 
ai. . 
net ; 
| 
- 
iy 


774 Surgery, Gynecology &> Obstetrics - December 1958 


jelly-like clot. Occasional physiologic cysts measuring 
1 centimeter in diameter were seen. The tube was not 
unusual externally or on section. Microscopically, 
there was evidence of diffuse hemorrhagic ovarian 
infarction and some small physiologic cysts. The sec- 
tions of tube showed some serosal edema but no 
evidence of infarction. The impression was of an 
infarcted normal ovary. 


DISCUSSION 


At the outset, it is important clearly to 
define the criteria for the pathologic diagno- 
sis of torsion and infarction of the normal 
ovary. It is common knowledge that a 
variety of conditions involving the ovary 
may be responsible for acute surgical disease 
of the abdomen when torsion and infarction 
of the diseased adnexa occur. The clinical 
picture of torsion of an ovarian cyst (be 
it neoplastic or nonneoplastic) as well as 
torsion of solid ovarian tumors is quite com- 


monplace. The cases described refer to, 


torsion and infarction of an otherwise 
normal ovary, and while there may be 
minute follicular cysts of a_ physiologic 
nature within such an ovary, it is not neces- 
sarily an unusually enlarged gonad. Routine 
physical examination may disclose no ab- 
normality in the adnexal region, particularly 
in children in whom only rectal examination 
is feasible. Cases of this type make it clear 
why the correct preoperative diagnosis of 
torsion of the adnexa would be most un- 
likely. 

The question may be raised as to whether 
the normal ovary is subject to torsion, and 
if so, the mechanism responsible for the 
torsion, subsequent infarction, the 
resultant clinical picture of the acute sur- 
gical condition within the abdomen. It is 
our belief based on our own limited ex- 
perience and corroborated by isolated pub- 
lished case reports that torsion of a normal 
ovary may occur—infrequently to be sure. 
Downer and Brynes in 1931 described 18 
cases of torsion of undiseased adnexa in 
virginal girls. The authors were satisfied 
that in none of these cases was the affected 
ovary involved by cyst formation, tumor, 
or previous inflammatory disease. Since 


1931 a number of sporadic reports of similar 
cases have appeared in the pediatric and 
gynecologic literature. Baron has reported 
a most unique case in which a 7 year old 
girl was operated upon for torsion and 
infarction of an otherwise normal right 
ovary. At the time of operation the left 
ovary was inspected and found to appear 
normal. Two years later the same youngster 
developed pain in the left lower quadrant, 
and at operation hemorrhagic infarction of 
the remaining left ovary was discovered. 
The author observed nothing unusual about 
the pedicle of either ovary in this girl to 
explain the reason for the bilateral torsion 
of the adnexa. Smith and Butler in a study 
of torsion of uterine adnexa occurring before 
puberty concluded that torsion of the nor- 
mal ovary is a phenomenon that cannot 
be denied. In his monograph on ovarian 
tumors Geist stated, in connection with his 
discussion of torsion of tumors: “‘torsion may 
even involve a normal ovary,” with ref- 
erence to an illustration being made in 
the text. The same opinion is shared by 
Zachary Cope who has pointed out that 
torsion of the normal ovary occurring in 
early pregnancy may be difficult to dis- 
tinguish from an early ectopic pregnancy or 
pelvic appendicitis. The report by Smith 
and Arey appearing in the pediatric litera- 
ture described hemorrhagic infarction of a 
normal left ovary in a 7 year old girl whose 
left lower quadrant symptoms were most 
puzzling prior to operation. In 1954 Robins 
reported 2 cases of acute hemorrhagic in- 
farction of the left tube and ovary occurring 
during pregnancy, one patient being in the 
middle trimester and the other in the last 
trimester of pregnancy. A very similar case 
is included in our series. All 3 of these 
pregnant women underwent ovariectomy 
with the pregnancy going on to term. 
Various theories have been advanced \s 
to the mechanism of torsion of a norm il 
ovary. An unusually long tube or mes:- 
salpinx has been invoked as an explanaticn 
in some instances. It has been suggested th \t 
a spiral course of the tube, normally preset 
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in fetal life, may persist as a congenital 
anomaly and thereby predispose the other- 
wise normal ovary to torsion. Another ex- 
planation is that the ovary, slightly en- 
larged by physiologic cysts, prolapses and 
thereby becomes twisted. A review of the 
literature points to the more frequent in- 
volvement of the right ovary which is not 
in keeping with our own experience. The 
more active peristaltic movements of the 
cecum and a roomier pelvis on the right 
side have been implicated as causes for this 
reputed higher incidence. Suffice it to say 
that all the theories which have been ad- 
vanced explaining the mechanism of torsion 
of the adnexa are highly speculative and 
unproved. Reference should be made to 
Kistner’s Jaw formulated in 1890 which 
states that, in cases of torsion, the right 
adnexa twists clockwise and the left adnexa 
counterclockwise. This observation has been 
substantiated in the published case reports 
as well as in the present series. 

In reviewing the symptoms and clinical 
signs associated with torsion of the normal 
ovary, it becomes apparent that some pa- 
tients will experience sharp but transient 
lower abdominal pain which may disappear 
during the course of the day. In retrospect, 
it may be concluded that torsion of the 
adnexa may right itself spontaneously, the 
ovary thereby being spared infarction. ‘The 
clinical picture as seen in the postpubertal 
females resembles that seen in mittel- 
schmerz or early acute appendicitis. Torsion 
of the left adnexa produces a left lower 
quadrant syndrome in which ureteral colic 
or disease of the sigmoid colon must be 
considered. Often the patient will be hos- 
pitalized, observed, and then discharged 
from the hospital with no precise diagnosis. 
Some of these patients will return again 
with the same symptoms which eventually 
prove at operation to be due to torsion of 
the normal ovary. The congested and slightly 
enlarged ovary which has resulted from 
torsion certainly should be discernible on 
pelvic or rectal examination under anes- 
thesia if not detected in the course of routine 


examination. It is suggested that pelvic or 
rectal examination of the patient under 
anesthesia should be more commonly prac- 
ticed when the etiology of lower abdominal 
pain remains obscure. 

When actual infarction of the adnexa 
occurs, the abdominal signs point to an 
acute inflammatory peritoneal reaction. 
Tenderness, both direct and rebound can 
be elicited on abdominal palpation and this 
is maximum in the lower quadrant on the 
side of the torsion. These same physical 
signs in the right lower quadrant, together 
with anorexia, nausea, vomiting, and low 
grade fever accompanied by leucocytosis 
are most suggestive of either acute appendi- 
citis or possibly mesenteric adenitis—sur- 
gical intervention being recommended with 
no hesitation. In several instances, a tender 
right-sided pelvic mass has been felt on 
rectal examination which has been in- 
terpreted as a pelvic abscess secondary to 
appendicitis. On the other hand, when the 
abdominal tenderness is in the left lower 
quadrant, its clinical interpretation, par- 
ticularly in a child is most confusing. Ob- 
servation and procrastination are pursued 
at times under these circumstances until 
actual] rupture of the infarcted ovary occurs. 
The presence of tenderness in all four ab- 
dominal quadrants may at times be at- 
tributed to the hemoperitoneum which may 
result from rupture of the infarcted ovary 
which has undergone torsion. 

It is our impression that the entity of 
infarction of the normal ovary is far com- 
moner than the reported incidence would 
indicate. The most likely explanation would 
appear to be the fact that these specimens 
receive a cursory and often superficial 
examination by those responsible for both 
the gross and microscopic description of the 
surgical pathology specimens. The gross 
specimens in our own laboratories have 
been often hastily and incompletely de- 
scribed, usually being dismissed as ectopic 
pregnancies or hemorrhagic ovarian cysts. 
Insufficient blocks for microscopic study 
were sometimes taken. Although we are 
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first to admit that a large hemorrhagic 
ovary does not invite exhaustive study, it 
does become important to rule out its in- 
volvement by pathologic cysts or tumors. 
We have found that fixation of the sectioned 
ovarian mass in 10 per cent formalin for a 
few days is helpful in that it sharply de- 
lineates the pre-existing gross ovarian struc- 
ture. Finally, it has been our experience in 
all of these cases, that despite the massive 
hemorrhagic replacement of the gland the 
microscopic features can still be recognized, 
even though they appeared as a ‘“‘ghost”’ 
outline in some of the cases of longer dura- 
tion. 


SUMMARY 


Torsion and infarction of the normal 
ovary have been reported in 6 patients, 4 
of whom were children. The precise etiologic 
factors predisposing the ovary to torsion 
have not been established. The resultant 
clinical picture is that of an acute surgical 
condition within the abdomen with the 
signs pointing to the lower quadrant on the 
side of the involved adnexa. Torsion of the 


normal ovary should be seriously considered 
in the differential diagnosis of left-sided 
abdominal pain and tenderness such as was 
observed in all but 1 of the reported cases. 
Careful pathologic examination of the sur- 
gical specimens has confirmed the belief 
that an otherwise normal ovary may undergo 
torsion and infarction more often than has 
been previously suspected. 
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A STUDY OF 268 PATIENTS WITH CARCINOMA 
OF THE MIDRECTUM TREATED BY ABDOMINOPERINEAL 
RESECTION WITH SPHINCTER PRESERVATION 


JOHN M. WAUGH, M.D., F.A.C.S., and JOHN C. TURNER, JR., M.D., Rochester, Minnesota 


MoprricaTions of the Hochenegg ‘‘Durch- 
zug” or pull-through procedure have been 
performed by surgeons in the United States 
and abroad for carcinoma of the midrectum 
with satisfactory results. There is little 
pathologic evidence to support the conten- 
tion that the external sphincter must be 
sacrificed in order to eradicate possible 
lymphatic extension from carcinoma of the 
rectum located 3 centimeters or more above 
the levator ani. Recent reports by Bacon 
and Black and Botham, and the previous 
report by Waugh, Miller, and Kurzweg (8) 
have served to refute the arguments that 
sphincter-saving procedures are less ade- 
quate than combined abdominoperineal re- 
section for the treatment of carcinoma of 
the mid and upper portions of the rectum. 

This report is a continuation study of the 
group of patients on whom one of us 
(J. M. W.) has performed the sphincter- 
preserving combined abdominoperineal op- 
eration for carcinoma of the rectum. In 
general, the pull-through procedure has 
been done for lesions in the midrectum, re- 
serving the Miles procedure for lesions in- 
volving the lower 5 centimeters; when pos- 
sible, anterior resection with primary an- 
astomosis was performed for lesions located 
10 centimeters or more from the anal mar- 
gin. 


MATERIALS AND METHODS 


At the Mayo Clinic from August 1944 
through June 1957, 268 patients with rectal 
cancer underwent combined abdomino- 
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perineal resection with preservation of the 
external anal sphincter performed by one 
of us (J. M. W.). Of the 268 patients who 
constitute the basis of this study, 165 were 
operated on sometime between August 
1944 through December 1950, and their 
cases have been reported previously; the 
other 103 patients were operated on be- 
tween January 1951 through June 1957. 
The histories and hospital charts of the pa- 
tients were studied carefully, special note 
being taken of the reports of the preopera- 
tive proctoscopic examinations and post- 
operative hospital courses. Attention was 
paid to estimates of the level of the lesion 
both on proctoscopic examination and when 
measured by the surgical pathologist at the 
time of fresh-tissue examination. Data con- 
cerning the gross and microscopic char- 
acteristics of these lesions also were tabu- 
lated. Through personal interviews at the 
clinic at the time of follow-up examinations, 
and through readmissions to clinic hospi- 
tals, letters from relatives and local physi- 
cians, and questionnaires, we are able to 
report on the present status of 95.1 per cent 
of the 268 patients. 

Age and sex. The youngest patient in the 
series was 22 years of age and the oldest was 
81. The average age for the entire group 
was 57.5 years. There were 169 men and 99 
women, a ratio of 1.7:1. 

Location of lesion. Data concerning the 
levels of the lesion according to proctoscopic 
examination and to measurements on the 
fresh surgical specimen are presented in 
Table I. All estimates represent the distance 
from the anal margin to the lowest edge of 
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TABLE I.—DISTRIBUTION OF CASES ACCORDING TO 
LEVEL OF LOWER EDGE OF LESION ABOVE 
ANAL MARGIN* 


M. 
Distance from anal ___ Proctoscopic_— Surgical 
margin, cm. No. Per cent No. Per cent 
0 to 4 19 7.2 54 24.8 
5 to 10 214 81.4 147 67.4 
11 to 15 30 11.4 17 7.8 
Total 263t 100.0 218} 100.0 


“Based on proctoscopic measurement and on measurement of fresh 
surgical specimens. 

tIn 5 cases the proctologist did not make a definite statement regarding 
level of the lesion. 

{In 50 cases the surgical specimen did not include the entire anus. 


TABLE II.—DEGREE OF INVASIVENESS (DUKES’ 
CLASSIFICATION) 
Cases. 

Type No. Per cent 
A, lesion confined to mucosa.............-. 22 8.3 
B, lesion extends into muscularis propria but 

Bz, lesion penetrates muscularis propria....... 45 16.8 
C, lesion of type B or By with involvement of 


the lesion. Definite statements concerning 
the level of the lesion were recorded by the 
proctologist in 263 cases. The surgical speci- 
mens included the entire rectum and anal 
canal in 218 patients; in the remaining 50 
patients the anal canal was left intact. 
Hence, estimates of the location of the 
lesion were determined on gross specimens 
in only 218 cases. In no case was the lesion 
located more than 15 centimeters above the 
anal margin. On proctoscopic examination, 
81.4 per cent of the lesions were located be- 
tween 5 and 10 centimeters above the anal 
margin (Table I). However, a study of the 
gross pathologic specimens showed only 
67.4 per cent of the lesions to be in this re- 
gion. It is believed that the discrepancy be- 
tween the two percentages represents the 
average difference of 2 centimeters fre- 
quently seen between proctoscopic and 
gross measurements due to retraction of the 
extirpated segment of bowel. In only 7.2 
per cent of cases was the lesion located 
within the distal 5 centimeters of bowel. In 
all of the latter cases the lesions were small, 
well circumscribed, and freely movable 
without obviously involved nodes. 
Pathologic features. Gross.—Most of the 
lesions (74 per cent) were ulcerative; 32 
per cent were annular and 16 per cent were 


polypoid. Thirty-four per cent of the lesions 
measured 7 to 10 centimeters in diameter, 
55 per cent measured 3 to 6 centimeters, 
and 11 per cent measured less than 3 cen- 
timeters in diameter. 

Microscopic.—All of the lesions were 
adenocarcinomas. Most of them (87.6 per 
cent) showed a low degree of malignancy 
(grade 1 or 2, Broders’ classification). In 20 
cases (7.4 per cent) the lesions produced 
mucus. The distribution of the lesions ac- 
cording to Dukes’ classification is seen in 
Table II. Regional lymph nodes were in- 
volved by metastatic carcinoma in 43.2 per 
cent of the cases. It is interesting to note 
that 45 (34.6 per cent) of the 130 lesions 
of types B and Be extended into the perirec- 
tal fat. Seventy-four (63.8 per cent) of the 
116 lesions of type C also manifested direct 
metastasis to the perirectal tissues. Venous 
involvement was noted in 28 cases (10.4 per 
cent) at the time of examination of fresh 
tissue; in 24 cases the lesions were of type C 
(Dukes’ classification) and in 4 they were of 
type B. Infiltration of the perineural lym- 
phatics with carcinoma cells was noted in 13 
cases (4.9 per cent); all of these lesions were 
of type C except 1 lesion which was type B. 

Distant metastasis. Operation was carried 
out as a palliative procedure in 27 cases 
(10 per cent) because of the presence of 
hepatic metastasis noted at the time of ex- 
ploration. 

Length of resected specimen. The average 
length of the resected specimen (the distal 
end in each case being the anal margin) 
was 26.5 centimeters. Seventy-nine of the 
specimens were 30 centimeters or more in 
length. 

Operative procedure. All patients in this 
study were placed on a minimal residue 
diet for at least 3 days prior to undergoing 
operation. A thorough mechanical cleansing 
of the bowel was obtained by daily irriga- 
tions, saline cathartics, and rectal aspira- 
tions the day before operation. Intestinal 
antisepsis was created in some patients by 
the administration of sulfasuxidine, aureo- 
mycin, or terramycin for 3 to 5 days. Others 
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received only penicillin and streptomycin. 
Recently, neomycin has been used. 

The technical aspects of the operative 
procedure have been described previously 
(8) and will not be reviewed in detail. Es- 
sentially, two methods have been used in 
the perineal phase of the operation. Method 
A, in which the external anal sphincter only 
is preserved and the entire anus and internal 
sphincter are extirpated with the segment 
of rectum, was performed in 201 cases (75 
per cent). Method B, in which the entire 
anus was preserved and the rectum was 
severed 1 or more inches above the levator 
ani muscle, was performed with variations 
in 67 cases (25 per cent) in which the lesion 
was 1 or more inches above the levator ani 
muscle. The redundant sigmoid that pro- 
truded beyond the perineum was trimmed 
by electrocautery flush with the external 
anal sphincter or with the anus, if it re- 
mained, about 10 days to 2 weeks after the 
first operation. The sump drain in the pre- 
sacral space also was removed at this time. 

Hospital deaths. Nine hospital deaths oc- 
curred in this series of 268 patients con- 
stituting a mortality rate of 3.4 per cent. 
During the first period of study (August 
1944 through December 1950) 6 of the 165 
patients who underwent operations died, 
giving a mortality rate of 3.6 per cent. 
During the latter period (1951 through 
June 1957) there were only 3 hospital 
deaths, which gave a mortality rate of 2.8 
per cent. 

The causes of death were as follows: mas- 
sive pulmonary embolism in 4 cases, acute 
coronary occlusion in 3 cases, generalized 
peritonitis secondary to infarction of the 
large bowel in 1 case, and postoperative 
shock with secondary renal shutdown in 1 
case. 

Postoperative complications (Table III). One 
or more nonfatal postoperative complica- 
tions occurred in 153 patients or 57.1 per 
cent. 

Urinary retention, the commonest com- 
plication, occurred in 71 patients (26.5 per 
cent). 


TABLE III.—POSTOPERATIVE COMPLICATIONS 


(NONFATAL) 
Cases 

Complication No. Per cent of 268 
Retraction of bowel or slough......... 36 13.4 
Cystitis without retention............. 14 Le 
Thrombophlebitis (lower extremities)... 13 4.9 

Sigmoidovaginal................ 4 1.5 

Vesicocutaneous. 1 0.4 

1 0.4 
Delayed prolapse of sigmoidal mucosa.. 3 1.1 
Pulmonary embolus (nonfatal) ........ 2 0.7 
Abscess of anterior wound............ 2 0.7 
Pneumonia (bilateral). .............. 2 0.7 
Cerebrovascular accident............. 2 0.7 
Herniation ileum posterior peritoneal 

floor with intestinal obstruction... . 1 0.4 
Retroperitoneal hematoma (elevated 

prothrombin time) .............. 1 0.4 
Postoperative hemorrhage presacral 


A presacral abscess or draining sinus was 
the second commonest complication. It was 
noted in 56 patients (20.9 per cent), all but 
1 of whom had responded to conservative 
treatment by the time they were dismissed 
from the hospital. The 1 exception was an 
individual in the earlier group of patients; 
infection followed endoanal suture anasto- 
mosis. A temporary diverting colostomy had 
been advised for this patient; a report to the 
clinic stated that the patient had died from 
pulmonary embolism during the procedure. 

Some degree of sloughing of the trans- 
planted sigmoid with abdominal retraction 
occurred in 36 cases (13.4 per cent). This 
complication was minimal in all except 2 
patients, each of whom required a perma- 
nent colostomy. Sloughing followed method 
A in 23 of 200 operations (11.5 per cent). 
However, retraction occurred in 11 of 68 
cases (16.2 per cent) in which the bowel was 
severed above the levator ani muscle and 
drawn through the intact anal canal 
(method B). Retraction frequently resulted 
in presacral infection and varying degrees 
of stenosis. Sump drainage of the presacral 
space in recent years has decreased the in- 
cidence of this complication. 

Thrombophlebitis of the lower extremi- 
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TABLE IV.—SURVIVAL RATES: COMBINED AB- 
DOMINOPERINEAL RESECTION WITH AND WITH- 
OUT PRESERVATION OF EXTERNAL SPHINCTER 


Lived 5 or 
Level of lower edge Nodal metastasis, more years af- 
Type of of leston above anal traced patients. _ter operation. 


operation margin, cm Condition No. No. Percent 
With sphincter 5 to 10 Without 73 53 72.6 
preservation* (81 per cent With 58 16 27.6 
of lesions) Total 131 69 52.7 
Without Without 94 71 = 75.5 
sphincter 6 to 10 Witk 88 22 25.0 
preservation ¢ Total 182 93 51.1 


Mbp as of January 1, 1957. 
iles’ operation (7). 


ties was a rather frequent complication; it 
was encountered in 13 cases (4.9 per cent). 
Among the 13 patients were 2 who had non- 
fatal pulmonary emboli and 4 who had 
fatal pulmonary emboli. 

Various types of fistulas developed after 
operation in 8 patients (about 3 per cent). 
In 4 patients (1.5 per cent) a fistula de- 
veloped between the transplanted sigmoid 
and the vagina. All closed spontaneously 
except 1 which was successfully repaired 
surgically. Both presacral and urethrocu- 
taneous fistulas closed spontaneously. How- 
ever, suprapubic cystostomy was required 
to close the 1 vesicocutaneous fistula. 

In 1 patient intestinal obstruction fol- 
lowed operation owing to herniation of a 
loop of ileum through the posterior peri- 
toneal floor. The patient was operated on 
successfully with relief of the obstruction. 

Some degree of sexual dysfunction oc- 
curred in 17 (about 11 per cent) of the 155 
men in this analysis. Fourteen of the total 
169 men were not considered in this phase of 
the analysis; 11 had undergone operation 
too recently for evaluation and 3 died dur- 
ing hospitalization after the operation. 
Twelve patients stated that they were im- 
potent, 4 reported loss of ejaculatory power 
but no impotence, and 1 complained of oc- 
casional impotence. 


SURVIVAL 


As mentioned previously, from August 
1944 through June 1957, abdominoperineal 
resection with preservation of the anal 
sphincter was performed by one of us 


(J.M.W.) on 268 patients with rectal can- 
cer at the Mayo Clinic. Follow-up informa- 
tion has been complete to date in 255 cases 
(95.1 per cent). 

Of the 268 patients in this study, 187 un- 
derwent operations 5 or more years ago. 
Follow-up studies of 183 (97.9 per cent) of 
these patients show that 7 died during hos- 
pitalization and 21 underwent operation 
designated as “palliative” because of the 
presence of hepatic metastasis at the time of 
laparotomy. These patients are eliminated 
from the analysis. Of the remaining 155 
patients, 86 (55.5 per cent) have survived 5 
years. 

The results were analyzed in an effort to 
correlate prognosis with the presence or ab- 
sence of malignant invasion of lymph nodes. 
Patients undergoing palliative resection 
were eliminated from the analysis. The re- 
gional nodes were involved in 58 of 131 
traced patients with lesions 5 to 10 cen- 
timeters above the anal margin who under- 
went operation 5 or more years before this 
study. Sixteen (27.6 per cent) of the group 
survived for 5 years or more. The lymph 
nodes were free of metastasis in 73 cases; 53 
patients (72.6 per cent) survived 5 years. 

It is interesting to compare these figures 
with those derived from the study of Waugh 
and Kirklin (7), in which survival after 
the classic combined abdominoperineal re- 
section with permanent abdominal colos- 
tomy (Miles’ operation) was correlated with 
the distance of the lesion from the anal 
margin by proctoscopic examination (Table 
IV). The similarity is apparent. Of 182 
traced patients whose lesions were located 
6 to 10 centimeters above the anal margin, 
93 (51.1 per cent) lived for 5 years or more 
after the Miles procedure. This area of 6 
to 10 centimeters covers the same region in 
the rectum that contained 81 per cent of 
the cancerous lesions in the present study 
and should be comparable. Of the 88 pa- 
tients with nodal involvement, 22 (25 per 
cent) were alive after 5 years while 71 (75.5 
per cent) of the 94 without nodal metastasis 
lived for 5 years or more. 


r 
I 
I 
1 
1 
( 


t 
p 
tl 
2 
h 
te 
a 
P 
r 
c 
q 
I 
af 


Waugh and Turner: ABDOMINOPERINEAL RESECTION WITH SPHINCTER PRESERVATION 781 


Venous involvement was noted in 10 pa- 
tients who underwent operation 5 or more 
years prior to June 1957. All but 1 patient 
died within a 24 month period after opera- 
tion—this patient lived 5 years then died 
of recurrent cancer. All 9 patients in whom 
perineural lymphatic invasion was noted at 
the time of operation are dead. The longest 
survival period was recorded as 4 years and 
2 months. 

Twenty-seven patients underwent opera- 
tion deemed palliative because of the pres- 
ence of hepatic metastasis noted at the time 
of laparotomy. In 25 cases the operation 
had been performed 2 or more years prior 
to the study. All but 1 patient in this group 
are dead and this patient was living 4 years 
and 5 months after operation. 


SPHINCTERIC FUNCTION 


In order to continue the evaluation of the 
postoperative sphincteric function the stand- 
ards which were established in a previous 
report were utilized. In cases in which the 
sphincteric function was termed ‘“‘excel- 
lent,” the patient considered that his bowel 
control was as normal as before operation. 
The result was considered ‘“‘good’’ if the 
patient did not require a perineal pad and 
was able to control nondiarrheal stools 
completely. Certain of these patients use 
enemas occasionally to regulate bowel 
movements. Results were designated as 
“fair” if the patient wore a perineal pad 
because of occasional soiling, or if frequent 
rectal irrigations were necessary in order to 
maintain adequate bowel continence. Re- 
sults were classified as ‘‘poor’’ if the patient 
had no warning or urge to defecate, wore a 
pad continuously, was virtually incontinent, 
and depended on irrigations alone to keep 
the rectum empty—essentially a perineal 
colostomy. Information was obtained con- 
cerning the postoperative sphincteric con- 
trol of 211 patients. In 19 patients (9 per 
cent) the result was excellent, in 82 (38.9 
per cent) control was good, in 63 (29.9 per 
cent) it was fair, and in 47 (22.3 per cent) 
the result was poor. 


COMMENT 


The fundamental question as to whether 
the sphincter-preserving procedure for car- 
cinoma of the mid and upper portions of 
the rectum is as curative a procedure as the 
Miles operation for lesions in this location 
seems to be definitely answered in the 
affirmative. Detailed studies of the 268 pa- 
tients in this series and of the 604 patients in 
Bacon’s group show that it is possible to 
perform a sufficiently radical operation for 
cancer of the rectum located 5 centimeters 
or more above the anal margin that will be 
accompanied by a low rate of mortality and 
a 5 year survival rate that is consistent with 
the rate obtained by the classic Miles opera- 
tion. The 5 year survival rate of 55.5 per 
cent and the operative mortality rate of 3.4 
per cent in this series together with the 5 
year survival rate of 52.3 per cent and the 
operative mortality rate of 3.8 per cent in 
Bacon’s group of patients are evidence of 
this. Babcock and Bacon reported a 5 year 
survival rate of 59 per cent with an opera- 
tive mortality rate of 3 per cent after their 
sphincter-saving operation. Black and Both- 
am noted a 5 year survival rate of 58 per cent 
and an operative mortality rate of 6.8 per 
cent in a somewhat smaller series of cases. 
Certainly these figures compare favorably 
with other reports of 5 year survival rates 
following the Miles procedure. 

The complications following the pull- 
through procedure are not unlike those seen 
after the Miles operation. In general, the 
postoperative complications in the patients 
of this series were similar to those re- 
ported by Babcock and Bacon. Certain 
aspects, however, are worthy of comment. 

Urinary retention, the most frequent 
postoperative complication, occurred in 
26.4 per cent of the patients. Bacon noted 
an incidence of frequency of vesical atonia 
in 22.6 per cent of his cases. Jones has em- 
phasized its high incidence after the Miles 
operation. McCrea and Bacon expressed 
the opinion that urinary retention occur- 
ring after the pull-through procedure is due 
to interruption of the primary innervation 
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of the bladder from the hypogastric plexus 
and the resulting trauma to the accessory 
innervation. These authors point out that 
McCrea and Kimmel demonstrated an ac- 
cessory innervation to the bladder arising 
from the sacral nerves, passing through the 
endopelvic fascia, and entering the bladder 
with the ureters. They further demonstrated 
that the accessory innervation takes over 
after removal of the primary innervation if 
the bladder is permitted to rest by insertion 
of a urinary catheter. While this is probably 
a major factor in the production of urinary 
retention, the sagging of the bladder and 
vesical neck secondary to deep pelvic dis- 
section probably accentuates a pre-existing 
prostatic hypertrophy in a certain percent- 
age of patients and it is in these patients 
that transurethral resection is most helpful. 
All patients in this series with postoperative 
urinary retention responded to conserva- 
tive treatment except 27 who required 
transurethral prostatic resection. Many of 
the 27 had pre-existing prostatic hyper- 
trophy which was no doubt aggravated by 
the procedure. 

Presacral infection continued to be a fre- 
quent postoperative complication occurring 
to some degree in 20.8 per cent of these pa- 
tients, probably owing to the difficulty in 
obliterating the extensive pelvic dead space 
and uncontrollable postoperative venous 
oozing from the surface of the sacrum. Use 
of a sump drain with suction has decreased 
the occurrence of this complication, how- 
ever. 

Retraction of the bowel owing to slough- 
ing of the transplanted sigmoid has not been 
a major postoperative complication. When 
sloughing does occur it is usually minimal 
and the subsequent stenosis of the lumen of 
the bowel readily responds to dilatation 
with the finger. 

The low incidence of impotence (8.3 per 
cent) following proctosigmoidostomy as 
compared with its frequency following the 
Miles operation has been emphasized by 
Bacon. It is believed, however, that the ac- 
tual incidence of impotence is somewhat 


higher than this percentage and that of 10.9 
per cent found in our patients would in- 
dicate, because men are somewhat reluctant 
to admit this complication. 

Satisfactory fecal control was obtained in 
77.7 per cent of the 211 patients in whom in- 
formation relative to this matter was avail- 
able. Bacon reported satisfactory con- 
tinence in 99.3 per cent of patients in whom 
the sphincter muscles were preserved; Black 
and Botham noted that 90 per cent of pa- 
tients had satisfactory control following the 
abdominoendorectal procedure which pre- 
serves the anus and lower 3 to 4 centimeters 
of the rectum. While it may be possible to 
insure satisfactory continence of feces more 
consistently by preserving the internal as 
well as the external sphincter in all cases, 
we are of the opinion that the added risk of 
possible malignant involvement of the in- 
ternal sphincter in lesions 2 centimeters or 
less above the levator ani muscle negates 
whatever advantage may result from leav- 
ing it intact. Guernsey, Waugh, and Dock- 
erty demonstrated that in 40 per cent of 
cases in which the lesion was located within 
2 centimeters of the levator ani, the internal 
sphincter was involved by the tumor. The 
5 year survival rate decreased considerably 
when such a situation obtained, even 
though the combined abdominoperineal 
operation of Miles had been used. 


SUMMARY AND CONCLUSIONS 


Follow-up data have been presented on 
268 patients with carcinoma of the rectum 
who have undergone combined abdomi- 
noperineal resection with preservation of the 
anal sphincter. Nine patients died in the 
immediate postoperative period giving a 
hospital mortality rate of 3.4 per cent. The 
postoperative complications which occurred 
most frequently were urinary retention 
(26.5 per cent), presacral infection (20.9 
per cent), and retraction or slough of the 
perineally transplanted sigmoid (13.4 per 
cent). 

Of the 155 traced patients who had un- 
dergone operation with hope of cure 5 years 
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or more before June 1957, 86 (55.5 per 
cent) survived for 5 years. In the group in 
which the lesion was located 5 to 10 cen- 
timeters above the anal margin, 52.7 per 
cent survived 5 or more years after opera- 
tion; in the group without nodal metastasis 
72.6 per cent survived 5 years; in those with 
nodal metastasis 27.6 per cent survived for 
5 years. Satisfactory continence of feces re- 
sulted in 77.7 per cent of cases. 

The data of this report bear out data in a 
previous report (8) by one of us (J.M.W.): 
combined abdominoperineal resection with 
preservation of the anal sphincter offers a 
rational method of treatment of carcinoma 
of the mid portion of the rectum (5 to 10 
cm. above the dentate line) and for lesions 
of the upper portion of the rectum in which 
anterior resection is not technically possible. 
We are convinced that such a procedure, if 
it includes ample resection of the sigmoid 
mesentery, the perirectal tissue, and the 
internal anal sphincter in lesions located 
within 1 inch of the levator, constitutes a 
sound operation for cancer, the results of 


which compare favorably with those fol- 
lowing the Miles operation. 
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EDITORIALS 


THE COMPLEAT SURGEON 


JOHN PAUL NORTH, M.D., F.A.C.S., Dallas, Texas 


THE ESTEEM in which surgeons are held by 
the public has undeniably diminished in 
recent years despits remarkable advances 
in scientific achievement. This regrettable 
situation stems from a subtle deterioration 
in our traditional standards for professional 
conduct. Restoration of public confidence 
in the future lies largely in the hands of the 
men and women who are now receiving 
residency training. Therefore, while it is es- 
sential that these residents acquire sound 
surgical concepts and at least a reasonable 
degree of technical skill, it is equally im- 
portant that greater attention be given to 
the attitudes and habits which they develop 
during their residencies and carry with 
them into practice. 

Certainly the tremendous expansion of 
opportunities for surgical training in recent 
years has altered the attitudes and motives 
of candidates for appointment. It is now 
commonplace for applicants to manifest 
undue concern over how soon and how often 
they may expect to undertake major opera- 
tions and how many evenings each week 
they may spend at home with their families. 
They are looking for short cuts to the sum- 
mit. Too often their goal is “‘passing the 
Board” rather than becoming competent 
surgeons. There is a reluctance on the part 
of many to make the sacrifices traditionally 
considered necessary to become outstanding 
surgeons. It was once assumed that one 
could do this only by literally living with 
one’s patients as the term “resident” im- 
plies. It is possible that this old-fashioned 
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notion has become obsolete. Modern ef- 
ficiency may have made it possible to reach 
the same end by a shortened work week and 
by delegation of routine tasks to auxiliary 
personnel. It is most unlikely however that 
surgical diseases and their complications 
have changed and now respect the clock 
and the calendar. It is still probable that in 
the future as in the past the gravely ill 
patient will be best served by a surgeon 
who has gained his experience and wisdom 
by long vigils at the bedside rather than 
from vicarious reading in a comfortable 
armchair. Devotion to the care of his patients 
is an essential requirement for a good sur- 
gical resident. There are others equally 
important which should be mentioned. 

The first is absolute integrity. This not 
only implies that the resident’s word may 
be trusted. He must be honest. with himself 
and be his own severest critic. When things 
go wrong during an operation or with a 
postoperative patient he must not rest until 
he has clearly assessed the extent of his own 
responsibility and worked out as well as pos- 
sible the means for avoiding this in the 
future. This essential quality of intellectual 
honesty is the best guarantee that in later 
years he will not deceive his patients by 
doing unnecessary operations, by failing to 
ask for consultation when it is in the best in- 
terests of his patient, or by other dishonest 
practices. 

The mark of a superior resident is that he 
invariably does more than would ordinarily 
be expected of him. He is not satisfied to 
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have worked up a case, to be familiar with 
the findings and with the program for treat- 
ment. An unusual case is a challenge to him. 
It raises questions in his mind. He does not 
expect all the answers to be given him on a 
silver spoon. He will search patiently until 
he finds them. The outstanding resident 
seems to scent out the unusual and the in- 
teresting and appears unexpectedly at mid- 
night in the operating room or admitting 
ward, even though he has no responsibility 
for the case. He realizes that in any hospital 
there are boundless opportunities for learn- 
ing and he does his best to avail himself of 
as many as possible. ‘ 

A resident worth watching is the one with 
an intense scientific curiosity. This is a 
fragile quality which can easily be sub- 
merged amid the demands of an active sur- 
gical service. If, however, an alert, inquiring 
mind can be preserved throughout the 
residency period, there is a good chance of 
avoiding the tragedy of ‘“‘the surgeon who 
might have been.” It is very sad to observe 
a once promising man who has lost his 
enthusiasm and who no longer approaches 
the problems of his patients with a fresh, 
inquisitive attitude. Quite soon he is re- 
pairing all hernias with exactly the same 
technique and he will not admit that there 
might be more than one way of dealing with 
a duodenal ulcer. Eventually, as he ceases 
to be a student he forfeits his right to the 
proud title of surgeon and becomes a mere 
operator with the degradation that this 
term denotes. 

We would hope also that along with his 
enthusiasms the resident might retain a 
broad range of interests. No one should be- 
come a specialist hurriedly or exclusively. 
Harvey Cushing truly said, “‘No one can be 
a good physician who has no idea of sur- 
gical operations and a surgeon is nothing if 
ignorant of medicine.”? There is no better 
preparation for a surgical residency than a 
straight medical internship. Failing this, 
the surgical resident should avail himself of 
every opportunity to attend medical rounds 
and to engage in discussion with his medical 
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colleagues about common problems. It 
should be even easier to allow one’s interests 
to extend to the other surgical specialties, 
all of which have available ideas and tech- 
niques to share with one another. The run- 
of-the-mill resident, however, becomes so 
engrossed in his own narrow field that his 
eyes never stray across the low barriers 
separating one surgical’ specialty from an- 
other. Apart from purely professional in- 
terests, the resident should also give thought 
and attention to the socio-economic fea- 
tures of modern medical practice. He must 
prepare himself to be a citizen as well as a 
surgeon. 

There will never be sufficient time alloted 
for reading in the schedule of the surgical 
resident. He must make time for it, and this 
will be true all the rest of his life. Most 
residents scan the current journals in their 
field. Perhaps no more should be expected 
of them. However what is current is not 
necessarily new nor is it the final word. 
Many centuries ago Hippocrates com- 
plained that “‘people rather admire more 
what is new, although they do not know 
whether it is proper or not, than what they 
are accustomed to and know already to be 
proper, and what is strange they prefer to 
the obvious.” It is to be hoped that the 
reading habits of the resident will from time 
to time lead him to the epic contributions 
of the past. Some familiarity with the 
achievements of the master surgeons who 
worked without anesthesia, roentgenograms, 
blood transfusions, or antibiotics will im- 
part a proper humility and provide a coun- 
terbalance against the fads and fancies of 
the day. 

From kindergarten to the completion of 
a surgical residency requires 24 to 27 years 
of education—longer even. than that of the 
nuclear physicist. It seems incredible that 
some travel this long road and never acquire 
proficiency with the spoken and written 
word. The educational process has failed 
somewhere, but we cannot permit these 
highly educated people to go out into the 
world inarticulate. The product of a resi- 
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dency should be able to convey his ideas 
to others. Some training in public speaking 
and practice with the King’s English should 
be a part of every training program, and 
every resident should be able to write and 
present a lucid and concise scientific paper. 

Humanity is that quality above scientific 
knowledge and manual dexterity to which 
Robert Louis Stevenson referred when he 
included doctors among the “men and 
classes of men who rise above the common 
herd.”’ A resident must have humanity—a 
love for people and the ability to let them 
know that he loves them. Without this he 
may make a real contribution from the 
laboratory or in other relatively impersonal 
specialties, but he cannot be a great surgeon. 
Humanity is not identical with maudlin 
sentimentality, for the surgeon must have a 
toughness of fiber. His humanity must be 
tempered with imperturbability which Os- 
ler described as “coolness and presence of 
mind under all circumstances which will 
enable one to meet the exigencies of prac- 
tice with firmness and courage without at 
the same time hardening the human heart 
by which we live.” 


Finally, we may in the late stages of 
training of the resident look for the de- 
velopment of a quality which denotes ma- 
turity. This is the ability clearly to recog. 
nize situations when it is wiser not to operate, 
Some men never learn this. To them, the 
sicker the patient, the more urgent the 
operation. In the man of experience who 
has made a careful examination of the pa- 
tient and has given thought to what he has 
found, hesitation is not to be confused with 
timidity. Rather it is evidence of the fact 
that he has acquired wisdom and discern- 
ment. 

There is no short and easy road to the 
summit. Those who have reached it are the 
first to admit that the ascent must be grad- 
ual. Progress is retarded by performing 
major operations on one’s own in the early 
stages for surgery is not to be learned by 
inept practicing on human tissues. The 
climb to maturity must be taken step by 
step. The man who has acquired it and 
holds fast to the habits and attitudes which 
have been noted will be a credit to his pre- 
ceptors and an honor to the profession 
which he has entered. 
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OPERATIONS REVEALING INCURABLE CANCER 


GOULD A. ANDREWS, M.D., Oak Ridge, Tennessee 


RECENT DEVELOPMENTS in the therapy of 
cancer have increased somewhat the per- 
centage of patients cured, and have greatly 
augmented the possibilities for palliative 
benefit. Altogether, the completely hopeless 
case is not so easily identified as it was a few 
years ago. Furthermore, patients and their 
families are aware of recent therapeutic 
advances, real and claimed, and are re- 
luctant to accept the verdict “nothing can 
be done.” 

Quite commonly operations that reveal 
incurable neoplasms are less well managed 
than those that disclose more hopeful 
lesions, so that the patient with nonre- 
sectable cancer is deprived of specific 
measures that will make possible the best 
palliative treatment. These measures, which 
include preoperative preparations, operative 
techniques, and recording of data, apply 
more specifically to laparotomies but may 
also be pertinent to other types of opera- 
tions. 

It still happens that some patients in 
whom the diagnosis is not certain undergo 
major surgical procedures without adequate 
preliminary studies. Even when neoplasm 
is not the most likely preoperative diag- 
nosis, preparations for such a_ possibility 
may be indicated. If such a lesion is found, 
knowledge about the presence or absence of 
metastasis is obviously crucial in determin- 
ing whether or not it is worth while to un- 
dertake a radical resection, particularly if 
the primary lesion is of borderline resecta- 
bility. Previously obtained roentgenograms 
of the chest, spine, skull, pelvis, and proxi- 
mal long bones may prove to be of great 
value. Adequate preoperative hematologic 
studies are needed in any situation in which 
leukemia or lymphoma is to be considered. 

From the Medical Division, Oak Ridge Institute of Nuclear 


Studies, under contract with the United States Atomic Energy 
ommission, 
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It is highly desirable to have arrange- 
ments made in advance for the presence 
of the pathologist, not only for his opinion 
on the gross appearance but also for a de- 
termination of the amount and selection of 
material needed for a satisfactory biopsy. 
In some instances, there seems to be undue 
hesitancy in cutting into the major portion 
of a neoplastic lesion, and the surgeon may 
decide to remove for biopsy some nearby 
lymph nodes that are more or less en- 
larged. Such nodes frequently show reactive 
changes only, and leave the patient post- 
operatively without a histologic confirma- 
tion of the type of neoplasm, or indeed of the 
presence of malignancy. This may be tragic 
when the patient has one of the lesions much 
more favorable than the gross appearance 
might indicate, such .as lymphosarcoma of 
the gastrointestinal tract, or carcinoid. 
When one is dealing with potentially cur- 
able lesions it is a desirable surgical goal to 
avoid cutting into the tumor (to avoid seed- 
ing the neoplasm), but in the treatment of 
noncurable lesions, or those that seem to be 
so, the value of confirmation of the nature of 
the disease outweighs the disadvantages of 
possible dissemination. Frozen sections 
should be used more often, not always simply 
in an effort to reach a final diagnosis but fre- 
quently in order to assure that the biopsy 
specimens are adequate in size and content 
to assure eventually a satisfactory inter- 
pretation. The usefulness of therapy with 
hormones, anticancer drugs, and radio- 
isotopes depends to considerable degree on 
the histologic type of the disease and its site 
of origin, and such information is often es- 
sential for the proper choice of the agent. 

Along with the pathologist, the radio- 
therapist should also be available by pre- 
arrangement. Most radiotherapists never 
get a chance to see the deep-seated lesions 
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they are later asked to treat. If the radio- 
therapist were called to the operating room 
and offered an opportunity to examine the 
lesion at first hand, he would be in a greatly 
improved position to decide about the ad- 
visability of radiation therapy and to select 
the best technique for the patient. In certain 
instances there is value in placing metallic 
clips around the lesion or the area to be ir- 
radiated so that these can later be located 
by roentgenograms for the purpose of plan- 
ning external ports. In rare cases, it may be 
worth while to attempt to suture a movable 
lesion to the abdominal wall so that it is in 
a stable and improved location for external 
radiation. 

Certain additional palliative procedures 
may be planned or begun at the time of 
operation. In selected patients it is de- 
sirable to place polyethylene tubes into the 
abdominal cavity as a route of injection of 
colloidal radioisotope or chemotherapeutic 
compound immediately after operation. In 
some hospitals facilities are available for 
radioisotope implantation or injection ther- 
apy, or for the use of some of the new tech- 
niques such as postoperative interstitial 
therapy with a radioisotope injected into a 
polyethylene tube previously woven into the 
substance of the tumor. In the average hos- 
pital where such techniques are not avail- 
able, the surgeon can give the patient the 
best possible opportunity of being eligible 
for such therapy later if he will describe 
carefully the exact nature of the lesions. 

Operative reports may be crucial in de- 
termining the patient’s future therapy and 
the need for additional surgery. Their im- 
portance is emphasized by the frequently 
encountered situation in which a patient 
with a diagnosis of nonresectable malignant 
neoplasm wishes to consult another physi- 
cian for an additional opinion. The second 
physician is faced with the problem of evalu- 
ating the previous surgical procedure and 
the information about the gross and histolog- 
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ic findings. This evaluation is frequently 
unsatisfactory because of the paucity of 
specific information available, and some- 
times another operation is necessary to 
clarify the situation. 

Unfortunately, surgical reports are often 
dictated days or weeks after the operation, 
in a ritualistic form that seems to have little 
relationship to the actual disease of the pa- 
tient. Information about the sterile prepara- 
tion of the skin is never lacking, and the 
size and type of suture material used may 
be reported with incredible detail, but use- 
ful information about the lesion itself is 
frequently missing. This problem comes up, 
for example, when we are considering the 
advisability of intraperitoneal isotope ther- 
apy for metastases on serous surfaces. Some 
surgeons seem loath to use words more 
specific than large or small. One surgeon 
who was asked repeatedly to describe the 
extent of an abdominal tumor would only 
repeat ‘‘there was plenty of tumor.” When 
a lesion is deemed unresectable there is need 
for a clear statement of the basis of this de- 
cision. Sometimes it is based upon the 
presence of multiple areas of involvement, 
even when all are individually removable. 
This is a situation quite different from in- 
operability due to local extension into a 
vital structure. Only a skillful word picture 
of the gross appearance of the tissues will 
make this clear. 

In spite of the most careful efforts of the 
surgeon and pathologist, there are signifi- 
cant numbers of malignant lesions of un- 
known site of origin. Carefully correlated 
gross and microscopic studies will allow ac- 
curate diagnoses in the maximum number 
of cases. Careful documentation will also 
yield the best opportunity for patients to 
benefit from the admittedly limited ad- 
vantages of radiation and chemotherapy, 
and frequently will avoid the necessity of an 
additional operation performed solely to 
confirm the diagnosis. 
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THE SURGEON AT WORK 


THE LONG THORACIC AND THORACODORSAL NERVES 


IN RADICAL MASTECTOMY 


IRVING FELLER, M.D., and RUSSELL T. WOODBURNE, Ph.D., Ann Arbor, Michigan 


SINCE THE ORIGINAL operative descriptions of 
radical mastectomy by Halsted and Meyer, most 
authors, including Deaver, Haagensen, Lewi- 
son, and Riddell, have suggested that the long 
thoracic nerve be spared. Others, including 
Allen, Atkins, Bartlett, and Taylor, also recom- 
mend that the thoracodorsal nerve be saved 
when it is not involved in the neoplastic process. 
However, in the operative descriptions few 
anatomic details are given to help locate these 
nerves. Since the two nerves are the only struc- 
tures preserved in cleaning the axilla, a method 
for locating them quickly and easily might well 
shorten the operative time. After they are 
identified, all of the tissue remaining below the 
axillary vein and within the posterior and medial 
muscular boundaries of the axilla (the subscapu- 
lar, teres major, serratus anterior, and latissimus 
dorsi muscles) can be removed. To determine 
the more significant positions of these nerves as 
they pass through the operative field, their 
origins and courses were reviewed. 

The long thoracic and thoracodorsal nerves 
are formed from posterior branches of the bra- 
chial plexus. The long thoracic nerve arises from 
the fifth, sixth, and seventh cervical nerves. Of 
these, the largest contribution is that from the 
sixth cervical. The roots forming the long tho- 
racic nerve spring from the posterior aspect of 
the cervical nerves, and those from the fifth and 
sixth nerves pass lateralward through the middle 
scalene muscle, uniting either within the muscle 
or as they reach its surface. The root from the 
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seventh cervical nerve passes anterior to the 
middle scalene muscle and unites with the others 
over the first digitation of the serratus anterior 
muscle. Descending into the axilla, the long 
thoracic nerve passes posterior to the brachial 
plexus and the axillary vessels, and courses over 
the superficial surface of the serratus anterior 
muscle. The serratus anterior is innervated 
segmentally by the long thoracic nerve, branches 
from the fifth cervical portion reaching the first 
and second digitations. The third and fourth 
digitations are supplied by the contributions 
from the sixth cervical nerve and the lower four 
digitations by fibers arising in the seventh 
cervical nerve. On the serratus anterior muscle, 
the nerve descends behind the midaxillary line. 
It may be in company with the lateral thoracic 
artery, but variations in the artery make this 
uncertain. 

The thoracodorsal nerve is aiso recognized as 
the middle subscapular nerve. It arises from the 
dorsal aspect of the posterior cord of the brachial 
plexus. It is composed of nerve fibers from the 
sixth, seventh, and eighth cervical nerves, pre- 
dominantly from the seventh. The nerve de- 
scends on the subscapular muscle behind the 
axillary artery. Crossing the teres major muscle 
in company with the thoracodorsal branch of 
the subscapular artery, the nerve reaches the 
deep surface of the latissimus dorsi near its an- 
terior border. The nerve and the anterior border 
of the muscle are brought into prominence in the 
adducted and lateral position of the limb during 
operations on the axilla. 

It was observed in the dissection of the axilla 
in the Anatomy Laboratory that the long tho- 
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Fic. 1. 


fied during the procedure. 


rior border of the latissimus dorsi muscle. 


racic nerve enters the operative field immediate- 
ly behind the point where the axillary vein 
crosses the second rib (Fig. 2). The thoraco- 
dorsal nerve reaches and is enclosed within the 
fascia of the latissimus dorsi muscle at the level 
of intersection of the border of this muscle with a 
horizontal line through the third sternochondral 
junction (Fig. 2). The accuracy of these land- 
marks was established in 24 axillary dissections 
on 12 fresh cadavers. In all cases, the nerves 
were easily located by the stated landmarks and 
no significant variations occurred. 

The steps in the operative technique for 
radical mastectomy are listed as follows, and it is 
suggested that these landmarks would be useful 
in locating the nerves at the described points in 
the procedure. 


I. Skin incision. 
II. Elevation of skin flaps. 
A. Lateral.—Location of thoracodorsal nerve. 
The limit of the lateral skin flap is usually the 
anterior border of the latissimus dorsi muscle. 


Fic. 2. 


Fic. 1. The long thoracic and thoracodorsal nerves are shown as they appear after they are identi- 


Fic. 2. The complete dissection illustrates the basis for the technique described. The point on plane 
A where the axillary vein crosses the second rib serves to locate the long thoracic nerve. The land- 
mark used to locate the thoracodorsal nerve is the point of intersection of plane B with the ante- 


After this lateral flap has been developed, the 
point is determined where a horizontal line 
from the third sternochondral junction in- 
tersects the muscle. An incision is made 
through the muscular fascia, beginning at 
this point and extending for approximately 5 
centimeters upward toward the humerus. 
The thoracodorsal nerve, artery, and vein 
will be within 1 or 2 centimeters of the an- 
terior border of the muscle, on its medial 
aspect (Fig. 1). An umbilical tape is placed 
around the neurovascular bundle to serve as 
a marker. Later, during the dissection of the 
lateral and posterior walls, slight traction on 
the tape will delineate the course of the nerve 
through the operative field. 

B. Medial. 

III. Dissection of the chest wall. 

A. Division of the pectoralis major muscle. 

B. Division of the pectoralis minor muscle.— 
Location of the long thoracic nerve. After 
division of the pectoralis minor muscle, all of 
the tributaries of the axillary vein are ligated 
and cut. Then, the second rib is followed to 
the point at which it passes under the 
axillary vein. Here, the areolar tissue is care- 
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fully dissected revealing the long thoracic 
nerve descending over the second rib posteri- 
or to the vein (Fig. 1). Occasionally the 
nerve will become separated from the muscu- 
lar fascia of the serratus anterior and will be 
found slightly lateral to the point noted, in 
the areolar tissue. A tape is again recom- 
mended to mark the nerve. The ribs are 
easily identified at the sternochondral junc- 
tion by palpation. The second rib is at the 
level of the sternal angle, the prominence 
formed by the junction of the manubrium 
with the sternal body (Fig. 2). 

IV. Dissection of the lateral and posterior chest wall. 

V. Closure. 


SUMMARY 


The use of certain landmarks to facilitate the 
location and dissection of the long thoracic and 
thoracodorsal nerves is suggested as an aid in 
radical mastectomy. 
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JAMES H. KERR, M.B., Buffalo, New York 


Moke INTRAVENOUS THERAPY is used today than 
ever before, and it would seem possible that a 
prophecy made by Simpson 16 years ago is now 
being fulfilled: ‘““The increasing use of this pro- 
cedure has naturally brought with it a familiar- 
ity which may breed contempt for its mechan- 
ical dangers.” Any incident of a fatal air em- 
bolism occurring during intravenous therapy 
provides urgent causes for reflection in the mat- 
ter of the basic principles involved. 

The entry of gases into any liquid containing 
system is governed by the relationship between 
the pressures within and without that system. 
Relevant to intravenous therapy there are three 
pressures to be considered: atmospheric, in- 
travenous, and that existing in the various parts 
of the “‘giving”’ set. It would be remiss to omit 
mention of the practice of applying added pres- 
sure to intravenous transfusions and of the use of 
Y sets; these items also will therefore be con- 
sidered. 


INTRAVENOUS PRESSURE 


By far the majority of venipunctures are per- 
formed in peripheral limb veins, a notable ex- 
ception being the use of scalp veins in infants. 
The pressures within all these veins are subject 
to several parameters, over most of which there 
is no easy or immediate control; gravity, how- 
ever, provides a fortunate exception of which 
ready use can be made. Simple alterations in 
posture, that is, placing the vein concerned 
above or below the heart (or angle of Louis), 
produce respectively emptying and filling of the 
vein. 

When the veins are full the internal pressure 
is above atmospheric and below when they are 
empty and collapsed. To appreciate the sig- 
nificance of these relationships, one has but to 
reflect upon the drawing in of air which may 
occur when the jugular veins are opened to the 
air iu. the upright position and compare this 
result with that of a rupture of a varicose leg 
vein. Gravity then plays no insignificant part, 
and use can be made of it to insure that efflux, 
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PNEUMATIC HAZARDS OF INTRAVENOUS THERAPY 


not influx, occurs whenever venipuncture is per- 
formed. Thus, the procedure must be done in 
veins which are in a dependent position. Fur- 
thermore, the part must be retained in this 
position until the infusion is ended and sealing 
of the wound in the vein complete, as no certain 
airtight connection between the needle or can- 
nula and vein can be achieved. 

Fortunately, the consequences of errors in this 
aspect of intravenous technique are rare, at least 
insofar as mortality is concerned. There is no 
knowledge of the frequency with which non- 
fatal air emboli occur. Perhaps if there were, 
there might be considerable concern. It is not 
uncommon, for instance, to see recumbent pa- 
tients with intravenous infusions into arms 
elevated on pillows, or, in the operating room, 
to see the upper arm being used with the lateral 
position. Both situations invite air embolus. 


TRANSFUSION APPARATUS PRESSURES 


All apparatus manufactured for intravenous 
infusion is constructed on the same principle. 
The infusion fluid is contained in an inverted 
bottle which has aninlet for air and anexit for the 
fluid. The fluid passes from the bottle to tubing, 
down through a visualizing chamber, and thence 
through further tubing to the needle or cannula 
in the vein. Gravity provides the driving force 
and the rate of flow is controlled by adjustable 
clamps on the tubing above or below the visual- 
izing chamber. It is the positioning of these con- 
trol clamps which is vital to the exclusion of air. 

If the pressures at different levels within the 
apparatus are related to atmospheric, the situa- 
tion is as illustrated in Figure 1. At all points 
from the surface of the fluid within the bottles 
down to the adjustable clamps, in both apparatus 
A and B, the internal pressure exceeds atmos- 
pheric. In A, the pressure beneath the clamp is 
below atmospheric down to point x; the position 
of x is determined by the resistance across the 
clamped zone of tubing and that across the 
needle or cannula, in addition to the status of 
the venous pressure. At x the internal and at- 
mospheric pressures are equal. Whatever may 
be the position of x, there remains in arrange- 
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Venous Pressure Above Atmospheric. 
Fic. 1. Fic. 2. 


Fic. 1. Single line infusion apparatus. A, incorrect; B, correct; +, internal pressure exceeds 
atmospheric;—, internal pressure below atmospheric. 

Fic. 2. Y set with single visualizing chamber. 

Fic. 3. Y set with two visualizing chambers showing alternate positions for upper clamps. 

Fic. 4. Hind’s system for added pressure infusions. 


ment A a zone where the internal pressure is less 
than the atmospheric; at any point in this zone 
air will be drawn in should the integrity of the 
tube wall, visualizing chamber, or their con- 
nections be broached. It should be mentioned 
here that the position of x may be very much 
lower than is illustrated in Figure 1; it is possible 
for it to be placed within the vein should the in- 
travenous pressure be below atmospheric and 
the resistance across the needle be of a low order. 
Under these circumstances, it is possible to have 
air entry anywhere down to the junction of tube 
and needle and indeed between vein wall and 
the needle. In arrangement B, the internal pres- 
sure can only be below atmospheric beneath the 
clamp. Placed as it is, as close to the needle as 
possible, it is only under circumstances when 
the venous pressure is under atmospheric, and 
the resistance across the needle low, that this 
portion can have an effective negative pressure. 
The correct position for the control clamp is 
adjacent to the needle in the vein; this will pro- 
vide pressures greater than atmospheric through- 
out the system except in the event of negative 
venous pressure, which, as already mentioned, 
should not be allowed to occur. This was dem- 
onstrated by Devas some years ago. 


Y SETS 


In order to facilitate a changeover from one 
transfusion fluid to another, arrangements of in- 
fusion apparatus in the form of a “‘Y” are fre- 


Fic. 3. Fic. 4. 


quently utilized. Two common variations of Y 
sets are shown in Figures 2 and 3. As the same 
physical laws apply to the function of these sets, 
correct usage of the clamps is required to elim- 
inate the possibility of air entry. The situation 
depicted in Figure 2 requires the rate control 
clamp to be placed at the patient’s end of the 
tube, as close to the needle as feasible. The upper 
clamps must be either wide open or completely 
closed. In order to frustrate the efforts of the 
‘‘drip-fiddling” patient, it is not uncommon to 
find one of the upper clamps in use for flow con- 
trol, the other upper clamp stopping the flow 
from the bottle not in use. It will be seen at once 
that this has in effect produced the situation de- 
picted in arrangement A, Figure 1; the internal 
pressure of the system is below atmospheric un- 
der both upper clamps down to the variable 
point x. Throughout this length of the system air 
entry is possible, and it must be noted that the Y 
junction of the tubing is included in this section; 
this fact throws a considerable responsibility on 
the efficacy of the clamp on the tubing from the 
bottle not in use. If this latter clamp does not 
provide absolute occlusion of the tube, a portal 
of entry is provided for the contents of the bottle 
above it; this may be air. It would be well to 
point out that several clamps provided on in- 
fusion apparatus do not necessarily produce 
complete occlusion of the tubing. The use of a 
reliable hemostat with rubber-protected jaws is 
advocated. 
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In Figure 3 another Y set is illustrated with 
alternative clamp positions. Again the clamps 
on the individual lines from the bottles should 
not be utilized for rate control; they should be 
completely open or closed as selected; alterna- 
tively, occlusion of the tubes may be effected 
with a hemostat. The control clamp is again 
placed in close proximation to the needle in 
the vein. 


ADDED PRESSURE 


When the force of gravity is insufficient to 
supply a required rate of flow to an infusion, re- 
sort is made to pumps. Of these, the air pump is 
probably the most frequently used and, indeed, 
potentially most dangerous, but the roller type 
must also be considered so, as its use may alter 
the internal forces to provide effective negative 
pressure in the tubing and thus air influx 
through any defects in the apparatus. The roller 
type pump should be applied to the tubing above 
the observation chamber; in this position, it is 
unlikely to draw in air, and should it do so, the 
occurrence is readily seen. Neither of these types 
of pump should be left unattended or unob- 
served throughout their use. 

Occasions do arise when continuous observa- 
tion is not practical and added pressure is re- 
quired. Hind’s method illustrated in Figure 4 
is safe on the proviso that bottle XY contains less 
liquid than bottle Z at the time of starting the 
system. In setting up this device, two giving sets 
are required in addition to the one for the pa- 
tient; one extra bottle (7) is emptied completely, 
the other (X) has its fluid content adjusted to 
contain 80 per cent of the volume of that in the 
patient’s bottle (Z). The bottles are then con- 
nected in the manner shown. From X the fluid 
flows into Y displacing the air contained therein; 
this compression is transmitted to the surface of 
the fluid in bottle <. The added pressure 
amounts to that of the height of the column of 


water between bottles X¥ and Y. Once all the 
fluid from X has run into Y, the added pressure 
on the surface of the fluid in Z is removed. It 
must be reiterated that in utilizing this method, 
it is absolutely essential that bottle Y never con- 
tains more fluid than the patient’s bottle (2). If 
this is done, and the remainder of the rules are 
observed, air embolus is not possible. It is a 
method which might well be advocated for use 
in anesthesia when attention to an infusion un- 
der pressure can be distracted by other pressing 
problems at vital moments. 


COMMENT 


It is interesting and convincing to examine 
the possibilities of air entry into infusion ap- 
paratus experimentally. Using an intravenous 
Y type apparatus with transparent tubing and 
a colored water solution, a demonstration is 
simple to set up. All hospital personnel may 
witness the fact that a remarkable quantity of 
air can enter the system. Demonstrations of this 
nature are recommended to reinforce awareness 
of this hazard. 


SUMMARY 


The mechanical hazards of venipuncture and 


intravenous infusion therapy are reviewed and 


the exclusion of air embolus stressed. Pressure 
variations within infusion apparatus are dis- 
cussed, and the correct positioning of flow con- 
trol clamps re-emphasized. Notes are added on 
the importance of obtaining complete occlusion 
of the tubing by the upper clamps in Y sets. A 
safe method of providing added pressure to in- 
fusions is described. 
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FULL THICKNESS BLADDER FLAP FOR RECONSTRUCTION 
OF CONTRACTED VESICAL NECK 


PERRY B. HUDSON, M.D., New York, New York, and PETER L. SCARDINO, M.D., Savannah, 


Georgia 


ConTRACTURE of the vesical outlet of a degree 
sufficient to produce distressing symptoms and 
residual urine is a relatively frequent postopera- 
tive occurrence. It has been encountered after 
prostatic surgery, and in the female following 
pelvic surgery which occasionally results in 
rigidity of the bladder neck. However, vesical 
neck obstruction of unknown etiology in women 
is also encountered. The retropubic, perineal, 
suprapubic, and transurethral surgical opera- 
tions upon the prostate are all occasionally fol- 
lowed by a contracting vesical outlet. Although 
during the early years of transurethral surgery 
the McCarthy electrotome was widely employed 
for the surgical correction of bladder neck con- 
tracture, there has been a growing impression 
that transurethral operations frequently result in 
failure when inflammatory cicatricial contrac- 
ture is extensive. It is probable that transurethral 
prostatic resections are followed by a higher 
incidence of contracted vesical outlet than are 
the open surgical techniques. 

These several observations have served as an 
impetus to those who seek a more nearly satis- 
factory and more frequently successful means of 
reconstructing the contracted vesical neck which 
results from previous surgery. Recently, a retro- 
pubic approach to the contracted vesical neck in 
children has been described by Young. The 
retropubic surgical entry permits operation 
within an area which is not concerned with the 
maintenance of sexual potency and the repro- 
ductive process. In addition, it affords a more 
direct access to the structures under treatment 
than does the transvesical suprapubic operation. 
The retropubic surgical incision has therefore 
been employed for the operation described here. 

It has seemed likely that much of the recur- 


From the Department of Urology, Francis Delafield Hospital 

and the Institute of Cancer Research, Columbia University 
College of Physicians and Surgeons, New York, N.Y. 
_ The development of this technique was undertaken in con- 
Junction with a project supported by the National Cancer 
Institute of the National Institutes of Health, Public Health 
Service Grant No. CS-9378(C2). 


rence of contracted vesical outlet can be attrib- 
uted to scarring at a depth beyond the area 
which is usually resected by the electrotome or 
by open transvesical removal of the visible and 
palpable contracture ring at the vesical neck. In 
other words, it has been observed at subsequent 
open surgical operation that extravasation not 
clinically recognized does occur during trans- 
urethral prostatic resections. The resultant 
scarring is not confined to the circular bundle of 
fibers which constitute the internal vesical 
sphincter. Instead, the scarring penetrates the 
bladder wall and includes the anatomic prostatic 
capsule and adjacent extravesical, extraprostatic 
tissues. This sequence of events may likewise 
follow transurethral resection of the congenitally 
contracted vesical neck of the child (Case 3). 
The procedure presented here is applicable also 
to bladder neck contracture in the female. While 
the length of the female urethra renders it 
technically difficult to apply, with the risk of 
subsequent imperfect urinary control a definite 
possibility, the results in Case 4 invalidate this 
objection. 

It seems logical to assume that recurrence of 
contracture will often follow simple excision of 
the vesical neck encroachment as soon as enough 
time has elapsed for lineal contracture of the 
new scar. It seemed desirable to devise an opera- 
tion which utilizes fresh tissue which, when sub- 


jected to a considerable degree of stretch, will not 


undergo cicatricial change. These principles 
have been incorporated into an operation which 
employs a full thickness flap of anterior bladder 
wall for reconstruction of the contracted vesical 
neck following surgical removal of approximately 
180 degrees of the vesical neck and, with it, a 
large portion of the anterior prostatic com- 
missure and anatomic capsule (Figs. 1 through 
4). 

Case 1. P. H., a 72 year old white male, was ad- 


mitted with symptoms typical of bladder neck ob- 
struction. His previous surgical operations on the 
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Fic. 3. 

Fic. 1. A vertical lower abdominal incision has been 

made and exposure of the prostate, bladder neck, and 

ventral bladder surfaces performed. Note freeing of the 

cephalad portion of the fundus of the bladder from its 

peritoneal attachment. This is sometimes necessary to 
insure free mobility of the flap to be formed. 


DORSAL BLADDER. 
NECK 


YEAR LATER, WITH 
CONTINUING CONTRAC- 
TURE OF REMAINING 
BLADDER NECK DORSALLY. 


CROSS-SECTION OF 
RECONSTRUCTED 
BLADDER NECK. 


Fic. 4. 


Fic. 2. The broken line outlines the portion of the 
ventral prostate and bladder neck to be excised, and in 
its continuation this line depicts the margins of the 
flap which will be inserted to fill the defect. 

Fic. 3. This series of drawings begins with the com- 
pleted incision shown in Figure 2. 7, Excision of the 
dorsal portion of the contracture. 2, The contracture 
has been completely excised insofar as this is practicable 
and the bladder flap is ready for rotation. 3, The rotated 
flap is sutured in place, filling the defect made by the 
excision and bringing full thickness of bladder wall to 
the apical portion of the prostate on its ventral surface. 

Fic. 4. The principle upon which this plastic flap 
operation is based is clearly shown in these diagrams. 
Immediately upon completion of the operation it is 
seen that the remaining dorsal bladder neck makes up 
approximately 180 degrees of the vesical outlet. Within 
approximately 1 year’s time this dorsal bladder neck 
portion has shrunken—by continuing contracture —to 
less than 90 of the 360 degrees. Simultaneously, the full 
thickness bladder flap has simply been stretched to make 
up the rest of the vesical outlet without becoming con- 
tracted. This stretched flap of bladder wall does not 
compress the outlet, but remains pliable so that normal 
function is not compromised. 
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Fic. 5. Preoperative cystourethrogram showing pro- 
nounced vesical orifice contracture which was present in 
Case 2. 


lower urinary tract included a transurethral resection 
of the prostate gland, a repeat transurethral resection 
of a contracted vesical neck, and a perineal prostatic 
operation which culminated in plastic reconstruction 
of the bladder neck through a dorsal prostatotomy. 
The patient had had stone formation in the bladder 
as a sequel to the contracted vesical outlet. He also 
had residual urine and extreme symptoms including 
hematuria. 

Complete urologic evaluation revealed a vesical 
outlet 2 to 3 millimeters in diameter and no other 
pathologic condition than that which was secondary 
to changes in the bladder which, in turn, resulted 
from the contracted vesical neck. Plastic reconstruc- 
tion of the bladder neck with a flap of full thickness 
bladder as described here was performed. Three years 
later the patient has no residual urine or symptoms. 
Urinalyses and urine cultures are negative. 

Case 2. F. D. H., a 72 year old male, was admitted 
with a complaint of pains in both legs, urinary in- 
continence, and an admission diagnosis of contracted 
vesical neck. Because of suspicious findings in the 
posterior prostate by rectal palpation, an open surgical 
biopsy of the prostate was done and a chronic in- 
flammatory change was revealed at the time of frozen 
section diagnosis as the cause of the induration of the 
prostate. Full thickness flap bladder neck reconstruc- 
tion was performed. Postoperatively there was an 
increase in the strength of the urinary stream, a re- 
turn of urinary continence, and objective evidence of 
obliteration of the vesical neck contracture as seen in 
cystourethrograms (Figs. 5 and 6). The patient has 
been symptom-free for 2 years postoperatively. 


Fic. 6. This postoperative film (Case 2) reveals the 
funnel-shaped vesical outlet which functions well 2 
years after surgery. 


Case 3. This patient, a 9 year old white male, was 
incontinent of urine since birth. Elsewhere he had 
received androgenic therapy for enuresis. Initial 
studies in 1954 indicated bladder neck contracture, 
bladder trabeculations, bilateral hydronephrosis, and 
hydroureter with residual urine. Transurethral resec- 
tion followed suprapubic drainage. Resection of the 
bladder neck was performed in 1954 and again in 
1955 and in 1957. Residual, infected urine persisted, 
as did the urinary incontinence, following these pro- 
cedures. On July 25, 1957, six months after his last 
transurethral resection of the vesical neck, a full thick- 
ness flap bladder neck reconstruction as described 
herein was performed, as well as resection of a large 
segment of the bladder. Nine months following this 
operation the patient completely emptied his bladder; 
the urine is sterile but stress incontinence persists to a 
moderate degree. 

Case 4. This patient, a 44 year old white female, 
was admitted with symptoms of bladder neck obstruc- 
tion of 6 years’ duration following a cystocele repair 
and hysterectomy. She had sterile urine and ex- 
perienced no dysuria, but voided with extreme 
urgency every 2 hours day and night. Stress in- 
continence of such degree was present that social 
engagements were prohibited. Residual urine of 280 
cubic centimeters was found. Complete studies re- 
vealed bladder trabeculations with cellules and a rigid 
vesical outlet that appeared, however, adequate in 
size. Two transurethral resections of the vesical outlet 
were performed on September 16, 1957 and October 
5, 1957. Temporary relief of less than 1 week’s dura- 
tion was obtained. On January 24, 1958, 180 cubic 
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centimeters of residual urine were present, and the 
patient reported a return to the previous state of 
stress incontinence. On February 7, 1958 a full thick- 
ness bladder flap operation as described was per- 
formed. This operation included replacement of the 
anterior one-half of the vesical outlet to a point mid- 
way between the external urethral meatus and the 
vesical outlet. In addition, resection of the enlarged 
bladder was done. Although the postoperative period 
is short, the patient empties her bladder. Cysto- 
scopically the anterior flap is visualized and healed. 
Complete control of urine has not thus far been ob- 
tained, but the urgency is not present. The urine is 
sterile. 


SUMMARY 


1. Contracture of the vesical outlet due to 
prostatic surgery, female pelvic surgery, and a 
congenital type in infants and children is dis- 
cussed from the point of view of recurrences and 


failure following transurethral resection as the 
initial surgery or as Corrective surgery. 

2. A new technique to overcome the recurrent 
cicatricial contraction is presented as a full 
thickness bladder flap reconstruction operation. 

3. Four illustrative cases in which this retro- 
pubic bladder flap operation was used in dealing 
successfully with contracture which followed (a) 
transurethral resection of the prostate gland, (b) 
contracture secondary to chronic inflammation, 
(c) vesical neck rigidity secondary to female 
pelvic surgery, and (d) congenital contracture 
of the vesical neck in a 9 year old male patient 
are summarized. 
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Reviews of New Books 


TWENTY-FOUR CONTRIBUTORS have chronicled their 
World War II! experiences in Ophthalmology and 
Otolaryngology in 26 chapters and 6 appendices, 
opthalmology being represented by 19 of the chapters 
and over twice as many pages. Many phases of these 
specialties including their historical development in 
World War I, the administrative procedures and pro- 
fessional aspects, both in this country and the various 
theaters (Mediterranean, European, and Pacific) in 
which the U. S. Army functioned in World War II 
are discussed by those who had direct or indirect re- 
sponsibility. A considerable portion of the data was 
obtained from reports sent to the office of the Surgeon 
General and from the literature. Depicted for the in- 
formation of future generations of specialists are not 
only the administrative and organizational frustra- 
tions and heartaches but also the solutions which led 
to adequate medical and surgical coverage of a global 
war, a new kind of war characterized by the develop- 
ment of newer weapons and machines to be employed 
ina variety of climes and under conditions never before 
confronting those who were entrusted with medical 
logistics. 

From both groups of army specialists there evolved 
a wholesome consciousness of the need to deal with 
the newly blinded and deafened personnel. This re- 
sulted in the development of rehabilitation centers 
which dealt with these sensory losses preparatory to 
returning the soldier to civilian life or to Veterans 
Administration for further definitive care. Rehabilita- 
tion was one of the notable achievements to emerge 
from the holocaust of war. 

Although this extensive report is concerned with 
combat-incurred injuries of the eyes, ears, and other 
head and neck structures, specialists dealt with well 
known entities common to civilian life. Out of the pres- 
sure of wartime conditions, there arose a remarkable 
contribution provided by ophthalmologists and 
otolaryngologists, who in most instances volunteered 
their services, and developed approaches to medical 
and surgical care which continue to be patterns for 
military as well as civilian practice. This reference 
volume should provide historians with helpful data 


1SURGERY IN WorRLD War II: OPHTHALMOLOGY AND OTOLARYN- 
GoLtocy. Editor in chief, Col. — Boyd Coates, Jr., MC, 
Editor for Ophthalmology M. Elliott Randolph, M.D., Editor 
for Otolaryngology Norton Canfield, M.D., Assoc. Editor Eliz- 
abeth M. McFetridge, M.A. 605 pages, illustrated. $5.00. 
pny = D. C.: Office of the Surgeon General, Dept. of 
rmy, i 
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and information of value to those physicians who are 
concerned with the continuing care of a large veteran 
population. —Francis L, Lederer. 


THE ENLARGED AND EXPANDED second edition of the 
textbook The Glaucomas* was first published and well 
received 6 years ago. The author is a recognized au- 
thority on the subject of the diseases associated with 
increased intraocular pressure. In 1939, he was co- 
founder (with the late Harry S. Gradle) and Director 
of the first special glaucoma clinic in Chicago (the 
second special glaucoma clinic in the United States) 
and now heads the glaucoma clinic of the Receiving 
Hospital in Detroit. 

In the field of the glaucoma a good many minor 
revolutions and major revelations have occurred in the 
last 20 years. To these revelations Sugar’s clinical re- 
search work has contributed a very considerable share. 
The aim of the book is to combine the new and the old 
knowledge into a practical, up-to-date, and reasonably 
systematic textbook. This goal, the reviewer believes, 
has been achieved. A happy medium has been struck 
between theory and practice, between justified en- 
thusiasm over recent discoveries and equally justified 
conservatism, and between completeness for the acad- 
emician and helpfulness to the practitioner. The vast 
and still somewhat controversial material is presented 
in a well organized manner, easy to find and easy to 
follow. In a few places the reader may be slightly dis- 
appointed not to find a clearer expression of Sugar’s 
own opinion on a specific matter. A similar reaction 
may be evoked in the reader by the lack of formal or 
informal summaries at the end of the major chapters. 
As a slight criticism, the reviewer might mention the 
lack of detail in some of the goniophotographs which 
undoubtedly date back to the very early days of 
goniophotography and have, possibly, been retained 
for sentimental and historical reasons. 

In the constant fight against blindness from glau- 
coma, the practicing ophthalmologist will find a strong 
ally in Sugar’s new book. —Peter C. Kronfeld. 


THE PROCEEDINGS of the Fifth Annual Session of the 
New Orleans Academy of Ophthalmology held in 
January 1956, a meeting which has already established 
the reputation of obtaining outstanding authorities to 

2Tue Graucomas. By H. Saul Sugar, M.D., F.A.C.S. 2nd ed. 


516 pages, illustrated. $13.50. New York: Paul B. Hoeber, Inc., 
Medical Book Department of Harper & Brothers, 1957. 
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present papers on their special interest and join in a 
panel discussion of one subject each year, are pre- 
sented in the book entitled Symposium on Diseases and 
Surgery of the Lens. A list of the authors of the present 
symposium on the lens and their subjects is sufficient 
to recommend the book highly to all ophthalmologists. 
In order of presentation, these are: Frederick C. 
Cordes: Embryology of the Lens, Types of Congenital 
and Juvenile Cataracts, Surgery of Congenital Cata- 
racts; Harvey E. Thorpe: Diagnosis and Classification 
of Adult Cataracts; Derrick Vail: The Techniques and 
Mechanics of the Cataract Operation; Paul A. Chand- 
ler: Surgery of Complicated Cataracts, Complications 
During Cataract Extraction, Complications in Con- 
genital Cataract Surgery; John H. Dunnington: Nor- 
mal Healing of the Cataract Incision, Complications 
of Wound Healing After Cataract Surgery; S. Rodman 
Irvine: Vitreous Changes Before and After Cataract 
Extraction, Lens-Induced Uveitis and Glaucoma. 
These men have done more than the routine rehash 
of an old subject, and their presentations are illus- 
trated profusely and clearly. The panel discussions are 
both informal and informative. The book is recom- 
mended as a valuable addition to the ophthalmologist’s 
library. — William F. Hughes. 


THE Book entitled The Diagnosis and Treatment of Infec- 
tions‘ contains 234 pages, including index. The author 
has arranged the book in three parts. The first part 
deals with chemotherapeutic agents, the second with 
micro-organisms causing human disease; the third, 
infections of systems, covers a description of infections 
involving certain systems of the body. The order of 
presentation of the subject is rather unusual. One 
might say that the author has “‘the cart before the 
horse,”’ because he deals with the treatment before he 
has discussed the organs and tissues involved and the 
organisms causing the disturbances within the body. 

The author does not give a clear-cut picture of the 
portals of entry by which organisms enter the body and 
establish themselves within the tissues, nor does he 
distinguish between the diffuse processes of inflamma- 
tion which may be called “medical infections,” and 
those which destroy tissue and call forth localized 
exudation of fluid and cells, known as “surgical infec- 
tions.” These distinctions are of paramount importance 
in discussing treatment of infections with the recently 
discovered chemotherapeutic agents, but they are not 
brought out clearly. 

In discussing the micro-organisms causing human 
disease, the author devotes more time and space to 
protozoa and metazoa, fungi, rickettsiae, and viruses 
than he does to the bacteria. This is another indica- 
tion of the emphasis of this book on medical infections. 
Even in the chapter on bacteria, more time and space 
are given to organisms producing medical infections 
than to those producing surgical infections. Taking his 


3Symposium ON DisEASES AND SURGERY OF THE Lens. Editor, 
George M. Haik, M.D., F.A.C.S. Assoc. editor Elizabeth M. 
McFetridge, M.A. Art Editor Don Alvarado. 260 pages, il- 
lustrated. $10.50. St. Louis: C. V. Mosby Co., 1957. 

4TueE DiaGnosis AND TREATMENT OF INFECTIONS. By D. Geraint 
James, M.A., M.D.(Cantab.), M.R.C.P.(Lond.). 234 pages, 
—— $6.00. Springfield, Illinois: Charles C Thomas, 


discussion of the staphylococci as an example, he gives 
a little less than 3 pages to their consideration, while 
he gives exactly the same space to the Brucella. 

The reviewer is struck by the absence of references 
in this book. The author makes categorical statements 
based apparently entirely upon his own experience 
and authority, and these statements often are at vari- 
ance with the reviewer’s own experience, particularly 
in the field of surgical infections. One would like to 
see references to other authors in order to authenticate 
these statements by the experience of other workers in 
this field. 

For the reasons already mentioned, it is not likely 
that this book will be of very great service to surgeons, 
gynecologists, and obstetricians, although it may be 
useful to those dealing solely with medical infections. 

—Frank Lamont Meleney. 


IN THE RELATIVELY SMALL VOLUME, Brain Tumors,’ 
based on the second German edition, the author pre- 
sents his views on the biologic behavior and pathology 
of brain tumors. His experience is vast, being gained 
through a study and classification of 4,000 verified 
intracranial tumors from the clinic of W. Tonnis. 
The work is most authoritative, having in a foreword 
by Percival Bailey received his blessing. Bailey further 
states that this work fulfills one of the dreams of his 
youth—that of publishing a comprehensive treatise 
correlating the biologic behavior with the pathology of 
tumors of the nervous system. The translators have 
done an excellent job in what they admit was a difficult 
task and have thus made available to the majority of 
neurologic surgeons and pathologists, a work not other- 
wise easily assimilated. ‘This book should be very use- 
ful to all concerned in the diagnosis and treatment of 
tumors of the central nervous system. 
—WNicholas Wetzel. 


Vo X of Clinical Orthopaedics’ edited by Anthony 
F. DePalma includes a series of articles grouped in 
four sections. The first section consists of 15 papers 
concerning affections of the growth centers. These deal 
with growth and development of bones as well as 
abnormalities resulting from vascular lesions, trauma, 
and infection. One of the outstanding articles in this 
section is “Slipping of the Upper Femoral Epiphysis” 
by M. Beckett Howorth. 

The second section deals with “The Pathologic 
Physiology of Metabolic Bone Disorders,” edited by 
Edward C. Reifenstein, Jr. and is a continuation of this 
subject presented in Clinical Orthopaedics, Volume IX. 
This section contains four articles. One of particular 
interest is written by Edward C. Reifenstein, Jr., 
‘The Relationship of Steroid Hormones to the Devel- 
opment and Management of Osteoporosis in Aging 
People.” It is an excellent presentation of the general 
problem of osteoporosis. 


Tumors: Biotocy Patuotoey. By K. J. 
Zilch, M.D. American edition based on the second German 
edition. Translated by Alan B. Rothballer, M.D., M.Sc., and 
Jerzy Olszewski, M.D., Ph.D. 308 pages, illustrated. $9.50. New 
York: Springer Publishing Co., Inc., 1957. 

6CLINICAL ORTHOPAEDICS. Vol. X. Editor-in-Chief, Anthony F. 
DePalma, Associate Editors, The Board of Advisory Editors, and 
The Board of Corresponding Editors. 367 pages, illustrated. 
$7.50. Philadelphia and Montreal: J. B. Lippincott Co., 1957 
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The third and fourth sections of the volume are 
devoted to general orthopedic subjects. Several articles 
dealing with arthritis are presented with 2 articles on 
fractures about the hip. ““The Immediate Treatment 
of Intracapsular Hip Fracture” by Robert T. McEl- 
venny emphasizes the necessity for proper reduction of 
intracapsular hip fractures. A short chapter by Edgar 
M. Bick entitled “‘Phemister, of Chicago (1882-1951)”’ 
summarizes the life and work of Dallas B. Phemister. 

The volume will be of interest primarily to the 
orthopedic surgeon and those concerned with the 
growth, development, and metabolism of bone. 

— William A. Larmon. 


THE ELEVENTH EDITION of Eden & Holland’s Manual of 
Obstetrics’ by Alan Brews is a complete reference book 
for the medical student or general practitioner of 
obstetrics. One is impressed with the practicability of 
this book—it is intended for use in bedside clinical 
practice. 

This book is generously illustrated and the radio- 
grams of all types of positions and presentations and 
abnormal pelves leave nothing to be desired. The sec- 
tion on placentography contains a number of excellent 
photographs not found in the tenth edition. New 
chapters on endocrine, dermatologic, neurologic, and 
psychologic disorders in pregnancy have been added. 

British authors are known for their clarity in expres- 
sion and two sections of this manual are notable in this 
respect—that on mechanism of occurrence of placenta 
previa and that on the physiology of the newborn 
baby. 

Like other British texts, this one is ultraconservative 
in the use of forceps, episiotomy, and cesarean section. 
In the case of prolonged labor cesarean section is 
recommended after 36 to 48 hours. Several other prac- 
tices not common in the United States are also recom- 
mended—the use of laminaria tents to initiate thera- 
peutic abortion, hot intrauterine douches after thera- 
peutic abortion, and the use of symphysiotomy and 
pubiotomy in the second state of labor with a mild 
disproportion. 

In summary, this manual is a worth while addition 
to any obstetric library. | —Charlotte Herman Kerr. 


ACCORDING to T. N. A. Jeffcoate, his new text, Prin- 
ciples of Gynaecology,8 would have been shorter and more 
orthodox if he had written it earlier. It is the reader’s 
good fortune that he “‘had shelved for many years, on 
one pretext or another, the project of writing a book 
on gynaecology,”’ because now he presents a book of 
600 pages, full of his own experiences, unusual prob- 
lems, and good advice. Although the book is intended 
primarily for the undergraduate, there is much in it of 
interest to gynecologists and practitioners generally. 
Surgical technique is omitted and relatively little space 
1s given to those conditions which can be easily learned 
or understood by the student. For example, inter- 
sexuality receives almost as much attention as do tu- 
"EDEN & HoLLanp’s MANUAL oF OssteEtRics. 11th ed. By Alan 
Brews, M.D., M.S.(Lond.), M.R.C.P.(Lond.), F.R.C.S. (Eng.), 
R.R.C.O.G. 751 pages, 371 illustrations. $11.00. London: J. & 
A. Churchill, Ltd., Boston: Little, Brown & Co., 1957. 
_ Princtptes oF By T. N. A. Jeffcoate, M.D., 
F.R.C.S.(Edin.), F.R.C.O.G. 696 pages, illustrated. $15.00. 
London: Butterworth & Co., Ltd., 1957. 


mors of the cervix. The book is directed away from 
surgical gynecology. It emphasizes dysfunctional or 
“medical” disorders of the genitalia and those prob- 
lems in which the psyche and sex are interrelated. 

Personal comments by the author relative to some 
aspect of the subject being discussed are to be found 
throughout the book. He explains his asides and his 
reasons for allowing them to creep into the text 
thusly: “This is partly because they are of special 
interest to me but mainly because they appeared to of- 
fer scope for presenting an attitude of mind; for dis- 
couraging loose thinking and empiricism; for inculcat- 
ing a scientifically and ethically honest outlook; for 
emphasizing the Art as well as the Science of gynae- 
cology.” 

There is nothing quite like Jeffcoate’s text in gyne- 
cologic literature. It is a friendly and well written 
book. The information on many subjects which it con- 
tains is the sort not easily found elsewhere. It will not 
replace standard textbooks for student use, but it 
should be recommended as a reference. 

— John W. Huffman. 


WHEN THE AUTHOR of An Introduction to Chest Surgery® 
was a student he found two things wrong with most 
medical books: first, they cost too much to buy; and, 
second, when bought proved difficult to read. There- 
fore, Mr. Flavell has written this book in current 
English, hoping one day to see a student read it in the 
train. The Oxford University Press has marketed it at 
a price most students and all doctors can afford to pay. 

The book is didactic, as is necessary in a book of its 
size. It sets down the views of the author, and de- 
scribes methods and management that he has found to 
be successful in his busy practice. It is intended to be a 
practical guide giving descriptions of diseases, essen- 
tials of preoperative and postoperative care, and tech- 
niques of surgical operations. The historic background 
of the subject matter.and a bibliography are not in- 
cluded, which seem appropriate for a monograph of 
this type. Illustrative and well summarized case re- 
ports are included. And in some chapters the end re- 
sults obtained in published series are given. 

The illustrations are an important feature. There 
are 52 text figures most of which are black and white 
drawings of unusual excellence. Many of these illus- 
trate points of surgical technique in a clear and simple 
manner. There are 128 reproductions of roentgeno- 
grams which are also of superb quality. 

The text is divided into three parts: surgery of the 
lungs, pleura, and thoracic confines; surgery of the 
esophagus; and surgery of the heart and great vessels. 

Part 1 begins with a discussion of first principles 
stressing the importance of the airway and the prin- 
ciples of the dynamics of the thorax. Among the other 
30 chapter headings are chapters devoted to bron- 
choscopy, pulmonary resection, empyema, abscesses 
of the lung, bronchiectasis, bronchial carcinoma, the 
surgical treatment of pulmonary tuberculosis, dia- 
phragmatic hernia, cardiospasm, cancer of the esopha- 
gus, congenital defects of the heart and great vessels, 
and 19 other subjects which fall into the specialty of 


9AN INTRODUCTION TO CuEst SurGERY. By Geoffrey Flavell, 
F.R.C.S. (Eng.). 354 pages, 49 illustrations. 30s net. London, 
New York, and Toronto: Oxford University Press, 1957. 
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chest surgery. The subject of bronchial carcinoma is 
covered in 30 pages, hiatus hernia in 7. Two pages 
are devoted to hypothermia and 21% to cardiac arrest. 

The book is intended to deal with the subject at the 
student level, and, indeed, there is no other book 
written exclusively for undergraduate students on this 
important subject. 

It is written in an engaging and vivid style. It should 
be part of every medical school and hospital library. 
As the title states, it provides an introduction to chest 
surgery and, as such, should be of great value to under- 
graduate medical students. The book should also be 
enthusiastically received by those who are beginning 
residency training in general or thoracic surgery. They 
would find it a valuable introduction to this important 
part of their life’s work. —Frederick W. Preston. 


THE EDITOR of Pye’s Surgical Handicraft has chosen a 
distinguished group of contributors to help in the 
revision of this popular book. As in past editions, each 
chapter is concise and only information of practical 
value is included. The general care of the surgical 
patient is outlined as well as the preoperative and 
postoperative management of many major opera- 
tions. Useful minor operations are discussed in detail. 
Of special value are 7 short chapters by Sir Watson- 
Jones on the treatment of the common fractures. 

In discussing the treatment of abscesses and espe- 
cially those in the hand, the authors advocate partial 
excision of the abscess and primary closure of the 
wound. This method of treatment is hardly in keeping 
with accepted teaching. 

The illustrations are well chosen and much helpful 
advice is included for the newly appointed surgical 


10Pyr’s SuRGICAL HanpicraFtT. A MANUAL OF SuRGICAL PRrinci- 
PLES, Minor SuRGERY, AND OTHER MATTERS CONNECTED WITH 
THE oF SurcicaL Dressers, House SuRGEONs, AND 
Practitioners. Edited by Hamilton Bailey, F.R.C.S.(Eng.), 
F.A.C.S., F.R.S.(Edin.). 17th ed. 800 pages, 860 illustrations. 
$10.00. Baltimore: The Williams & Wilkins Co., 1956, 


BOOKS RECEIVED 


Books received are acknowledged in this department, 
and such acknowledgment must be regarded as a suf- 
ficient return for the courtesy of the sender. Selections 
will be made for review in the interests of our readers 
and as space permits. 


A DISPOSICAO VASCULAR DA SUBMUCOSA DO ESTOMAGO; 
CONTRIBUIGAO PARA O ESTUDO DAS ALTERAGOES VASCU- 
LARES NA ULCERA GASTRICA; DISSERTAGAO DE CANDIDA- 
TURA AO GRAU DE DOUTOR APRESENTADA A FACULDADE 
DE MEDICINA DA UNIVERSIDADE DO Porto. By Manuel 
Teixeira Amarante, Junior. 149 pages, 38 illustrations. 
Porto: Imprensa Portuguesa, 1958. 

EarLy ProstaTecToMy? INTERNATIONAL INguIRY. By 
Franco De Gironcoli. 229 pages, 18 illustrations. 
Treviso: Edizioni di Urologia, 1958. 

MOopERN TRENDS IN ANESTHESIA. Edited by Frankis T. 
Evans, M.B. and T. Cecil Gray, M.D. 331 pages, 30 
illustrations. New York: Paul B. Hoeber, Inc., 1958. 

SusPENSION ‘THERAPY IN REHABILITATION. By Margaret 
Hollis and Margaret H. S. Roper. Foreword by Sir 
Arthur Porritt. 220 pages, illustrated. $6.00. Baltimore: 
Williams & Wilkins Co., 1958. 

LumsBar Disc Lesions; PATHOGENESIS AND TREATMENT 
or Low Back Pain anp Sciatica. By J. R. Armstrong, 


intern. The book is written primarily as a practical 
handbook to surgery but would serve equally well asa 
ready source of reference. —R. M. McFarlane. 


THE 405 PAGE voLuME, Microscopic Anatomy of the 
Temporal Bone," contains excellent enlarged photo- 
graphs and photomicrographs and meets a long-felt 
need of all students interested in the ear and temporal 
bone. Facing each full page photograph is a page of 
descriptive text written from the point of view of the 
clinical otologist and otologic surgeon. The addition 
of labels to each photograph completes the usefulness 
of this work for orienting the reader to the compli- 
cated microscopic anatomy of this bone. 

The first part of the book illustrates a series of 
horizontal sections of the entire temporal bone of the 
adult and infant, followed by enlargements of par- 
ticular areas of certain sections. The second part of 
the book is concerned with a series of vertical sections 
cut at right angles to the long axis of the petrosa of the 
adult and infant, followed by enlargements of certain 
areas. The third part deals with a series of vertical 
sections cut in the plane of the long axis of the petrosa, 
also of the adult and infant with enlargements of 
certain areas. The fourth part of the book is an 
addendum of highly magnified photographs of the 
organ of Corti of the monkey, with 1 photomicrograph 
of the macula of the saccule and utricle of the monkey. 

This volume should be in the library of every 
otologist and student of the temporal bone. It should 
beome a standard text for the teaching of residents. 
It will be a necessary companion text to any future 
work on the pathology of the ear and temporal bone. 

—G. E. Shambaugh, jr. 


UMicroscopic ANATOMY OF THE TEMPORAL Bong; A PHoto- 
GRAPHIC SURVEY OF SERIAL SECTIONS OF THE TEMPORAL Bone 
Curt in THE THREE Routine PLangs OF SECTIONING HumaN SPECI- 
MENS. By Dorothy Wolff, A.B., M.A., Ph.D., Richard i Belluci, 
B.S., M.S., M.D., and Andrew A. Eggston, B.S., M.D. 414 pages, 
illustrated. $12.50. Baltimore: Williams & Wilkins Co., 1957. 


M.D., M.Ch., F.R.C.S. Foreword by H. Osmond- 
Clarke, C.B.E., F.R.C.S. 2nd ed. 244 pages, illustrat- 
ed. $12.00. Baltimore: Williams & Wilkins Co., 1958. 

ENCYCLOPEDIE M£DICO-CHIRURGICALE: ANE£STHESIE-RE- 
ANIMATION. Edited by J. Baumann, E. Kern, and 
J. Lassner. Illustrated. Paris: Editions Techniques 
S.A. Encyclopedie Medico-Chirurgicale, 1958. 

QUISTES HIDATIDICOS DEL HIGADO ABIERTOS EN VIAS 
BILIARES. By Pedro L. Cereseto. 135 pages, 60 illustra- 
tions. Buenos Aires; Lopez & Etchegoyen, 1958. 

LINFOPATIAS TUMORALES; PATOLOGIA, CLINICA Y TRATA- 
MIENTO. By Manilio Ferrari and Helmut Kasdorf. 204 
pages, 70 illustrations. Buenos Aires: Lopez & Etche- 
goyen, 1957. 

LEISTUNGEN UND ERGEBNISSE DER NEUZEITLICHEN CHIR- 
urGIE. By Emil K. Frey. 339 pages, illustrated. $20.00. 
Stuttgart: Georg Thieme Verlag, 1958. 

REHABILITATION IN INDUsTRY. Edited by Donald A. 
Covalt, M.D. 154 pages, illustrated. $6.00. New York 
and London: Grune & Stratton, Inc., 1958. 

To Work IN THE VINEYARD OF SuRGERY. THE REMINIS- 
CENCES OF J. CoLLins WARREN (1842-1927). Edited, 
with Appendices, Notes, and Comments, by Edward 
D. Churchill, M.D. 288 pages, 3 illustrations. Cam- 
bridge: Harvard University Press, 1958. 
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...without wound-adherence! 


The new sterile OWENS® Non-Adherent Surgical Dressing is “an ideal refine- é 
ment in wound dressing technic." This exclusive semi-permeable rayon fabric 
prevents capillary penetration without ointment or other impermeable Coatings © AMERICAN CYANAMID COMPANY 


to hinder healing. Painful tearing of wound surfaces is minimized . . . better, SURGIGAL PRODUCTS DIVISION 
more rapid healing is assured. NEW YORK, N. Y. 


Double-wrapped dressings packaged sterile in individual envelopes ready ~ 
for use on burns, incisions, granulating areas, skin graft sites, or wherever a 
superior cosmetic result is desired. Sizes: 3” x 8” and 8” x 12”. 


PRODUCERS OF DAVIS & GECK BRAND SUTURTS 
AND ViM® BRAND HYPODERMIC SYRINGES AND 


NEEDLES. DISTRIBUTED IN CANADA BY: CYANAMID 
OF CANADA LIMITED, MONTREAL 16, P. Q, 


1Thomson, J.E.M.: Am. J. Surgery 91:413 1955 
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SULFATHALIDINE 


e By suppressing intestinal pathogens, 

SULFATHALIDINE minimizes a major danger in bowel surgery. 
e Since SULFATHALIDINE is virtually nonabsorbable, 

its antibacterial effect is concentrated in the gut. 

e SULFATHALIDINE has specific value as an adjunct 

in ulcerative colitis. 

Available as 0.5 Gm. tablets in bottles of 100 and 1000 
—also as CREMOTHALIDINE®—a palatable suspension 

of SULFATHALIDINE. Each 30 ce. (1 fluidounce) 

contains 6.0 Gm. SULFATHALIDINE. 


MERCK SHARP & DOHME 


DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
Sulfathalidine is a trade-mark of Merck & Co., Inc. 
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Compared to control patients, those receiving Nilevar 
(brand of norethandrolone) have repeatedly demon- 
strated more rapid and more complete recovery from 
serious acute illness and increased comfort and well- 
being in chronic illness. 

A multitude of case histories are now adding indi- 
vidual clinical color to the earlier controlled investiga- 
tions which defined the actions of Nilevar as an effec- 
tive aid in reversing negative nitrogen balance and in 
building protein tissue. 

In typical case reports such gratifying comments as 
these appear: 


Underweight —“Appetite considerably increased 
within one week. Sense of well-being and vigor in- 
creased along with increased appetite.” 


Prematurity (Birth weight: 2 pounds, 4 ounces) — 
“Gradual improvement in appetite and capacity for 
formula. . . . Excellent progress and weight gain for a 
very immature infant.” 


IN DEBILITATING DISEASE 


| Patients receiving 


Eat more... 
Feel better... 
Recover faster 


Carcinoma of the Uterus —“Within four days appe- 
tite became excellent, took full diet. ... More ambition 
while on Nilevar. Enjoys life. Takes part in church and 
other social affairs.” 


Third Degree Burn —“. . . soon began eating all that 
was Offered. . . . Began to show signs of hope for re- 
covery. ... Perhaps one of the greatest changes was in 
the appearance of his wounds which were so very 
much improved.” 

The dosage for adults is 20 to 30 mg. daily in single 
courses no longer than three months. For children the 
daily dosage is 0.5 mg. per kilogram of body weight, 
in single courses no longer than three months. 

Nilevar is supplied in tablets of 10 mg. and ampuls 
of 25 mg. (1 cc.). 


G. D. Searle & Co., Chicago 80, Illinois. Research 
in the Service of Medicine. 
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New and radical in design, the segmented 
chamber of PEDATROL permits exact control 
of solution or blood administration, from 10 
ml. to 50 ml., in increments of 10 ml. 


Each compartment of the chamber holds pre- 
cisely 10 ml. of fluid. By clamping off at any 
point between compartments you automati- 
cally set up the required dosage. Simple, 
efficient and accurate... without constant 
supervision. Once the hemostat is clamped, 
only the prescribed contents can be admin- 
istered. Flashball® above top segment simpli- 
fies supplemental medication. 


Make PeEpaTrROL standard equipment in your 
Central Supply. Save nursing time... ease the 
work load ... surely, safely, economically. 


BAXTER LABORATORIES, INC. 


*Trademark of Baxter Laboratories, Inc. 
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AMERICAN HOSPITAL SUPPLY CORPORATION 


SCHENTIFIC PRODUCTS DIVISION GENERAL OFFICES * EVANSTON, TLLINONS 


6 


: 
= 
<7 
1 
: i - 
\ 
5 
| 
J 
| 


CONTENTS FOR DECEMBER 1958 


SuRGICAL CONSIDERATIONS IN GaAsTRIC PoLyps, Gastric POLyPosis, AND GIANT 
HyPERTROPHIC GASTRITIS IN 74 Cases. Everett Carlson, M.D., F.A.C.S., and John 
Guy Ward, M.D., San Francisco, California................... 


Puasic Dye INJECTION CONTROL SYSTEM FOR CORONARY ARTERIOGRAPHY IN THE 


Human. L. Stephen Richards, M.D., and Alan P. Thal, M.D., Minneapolis, Minne- 


A PHASE OF THE AuTONOMIC NERVOUS SysTEM IN OBSTETRICS AND GYNECOLOGY. E. 
Himmat Abou-Shabanah, M.D., F.R.C.S., M.R.C.0.G., 7. C. Ullery, M.D., F.A.C.S., 


TRAUMATIC RUPTURE OF THE SPLEEN. Louis C. Cloutier, M.D., and Floyd M. Kaepfel, 


Carpiac Input 1n HyporHermia. Harold King, M.D., and Gustavo Bounous, M.D., 


TREATMENT OF SYMPTOMATIC CALCANEONAVICULAR ANOMALIES OF THE Foor. F. S. 


PANCREATOGRAPHY IN THE DIAGNOSIS OF CHRONIC RELAPSING PANCREATITIS. A. V. 


AcuTE ABDOMINAL PAIN DuE TO TorRSION AND INFARCTION OF A NoRMAL OVARY. 
Ernest L. Sarason, M.D., F.A.C.S., and John T. Prior, M.D., Syracuse, New York.. 


A Stupy OF 268 PATIENTS WITH CARCINOMA OF THE MIDRECTUM TREATED BY AB- 


DOMINOPERINEAL RESECTION WITH SPHINCTER PRESERVATION. John M. Waugh, 
M.D., F.A.C.S., and John C. Turner, Jr., M.D., Rochester, Minnesota.......... 


EDITORIALS 
Tie CoMPLEAT SuRGEON. John Paul North, M.D., F.A.C.S., Dallas, Temas.......... 


OveRATIONS REVEALING INCURABLE CANCER. Gould A. Andrews, M.D., Oak Ridge, 


727 


739 


744 


749 


753 


758 


765 


771 


777 


784 


[ConTENTs CONTINUED ON PAGE 9] 


| 

\ 
is 
| 
= 
et: 
| 


Emergency: 


AFIBRINOGENEN 


FIBRINOGEN (HUMAN) 


Parenogen’ 
With Administration Set 
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For Intravenous Injection 
This package contains: 
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venous filter. 
WARNING: This material has been subjected to ultraviolet irradiation 
This method of sterilization cannot always be relied to mactivate 
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Massive whole blood 
transfusions can often be 
eliminated by the use of 
Parenogen /Cutter—the 
specific for the control of 
bleeding in afibrinogenemic 
conditions. Make sure this 
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administration set. 
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during pregnancy 
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APSEALS 


Help protect her now, and you help insure bet- 
ter future health for her and her baby. A single 
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Ferrous sulfate...... ccc ME 
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indicated. 
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in anti-inflammatory potency 


DECADRON “‘possesses greater anti-inflammatory potency 
per milligram than any steroid yet produced,’’! and is 

‘the most potent steroid thus far synthesized.’’? Milligram for 
milligram, it is, on the average, 5 times more potent than 
6-methylprednisolone or triamcinolone; 7 times more 

potent than prednisone; 28 times more potent than 
hydrocortisone; and 35 times more potent than cortisone. 


in dosage reduction 


Thanks to this unprecedented potency, DECADRON is 

“highly effective in suppressing the manifestations of 
rheumatoid arthritis when administered in remarkably small 
daily milligram doses.”’ In a number of cases, doses as 

low as 0.5-0.8 mg. proved sufficient for daily maintenance. 
The average maintenance dosage in rheumatoid arthritis 

is about 1.5 mg. daily. 


in elimination and reduction of side effects 


Virtual absence of diabetogenic activity, edema, sodium or 
water retention, hypertension, or psychic reactions has been 
noted with DECADRON.'.2.3,4 Other ‘‘classical”’ reactions 

were less frequent and less severe. DECADRON showed no 
increase in ulcerogenic potential, and digestive complaints were 
rare. Nor have there been any new or “peculiar” side effects, 
such as muscle wasting, leg cramps, weakness, depression, 
anorexia, weight loss, headache, dizziness, tachycardia, or 
erythema. Thus DECADRON introduces a new order of 
magnitude in safety, unprecedented in corticosteroid therapy. 


in therapeutic effectiveness 


With DECADRON, investigators note ‘‘a decided intensification 

of the anti-inflammatory activity’? and antirheumatic potency. 
Clinically, this was manifested by a higher degree of improvement 
in many patients previously treated with prednisteroids,? 

and by achievement of satisfactory control in an impressive 
number of recalcitrant cases.°.4 


in therapeutic range 


More patients can be treated more effectively with DECADRON. 
Its higher anti-inflammatory potency frequently brings 

relief to cases resistant to other steroids. Virtual freedom 

from diabetogenic effect in therapeutic dosage permits 
treatment of many diabetics without an increase in insulin 
requirements. Absence of hypertension and of sodium and 

fluid retention allows effective therapy of many patients 

with cardiovascular disorders. Reduction in the incidence and 
severity of many side effects extends the benefits of 

therapy to numerous patients who could not tolerate other 
steroids. And a heaithy sense of well-being, reported by nearly 
all patients on DECADRON, assures greater patient cooperation. 


| 
| 
} 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
{ 
ai 
4 
| 
j 


To treat more patients more effectively 
in all allergic and inflammatory disorders 
amenable to corticosteroid therapy 


DOSAGE AND ADMINISTRATION 
With proper adjustment of 
dosage, treatment may ordinarily 
be changed over to DECADRON 
from any other corticosteroid 

on the basis of the following 
milligram equivalence: 


One 0.75 mg. tablet of Decadron (dexamethasone) replaces: . 


one 4 mg. one5mg. one 20 mg. one 25 mg. 
tablet of tablet of tablet of tablet of 
or prednisolone or. | hydrocortisone | cortisone 
SUPPLIED: 


As 0.75 mg. scored pentagon- 
shaped tablets; also as 0.5 mg. 
tablets, to provide maximal 
individualized flexibility of 
dosage adjustment. 


OEXAMETHASONE 


Detailed literature on DECADRON is available to physicians on request. 
*DECADRON is a trademark of Merck & Co., Inc. 
©1958 Merck & Co., Inc. 
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a new order of magnitude in cortieesteroid 


MERCK SHARP & DOHME proudly presents the crowning achievement of the first corticosteroid decad« = 
DECADRON (dexamethasone)—a new and unique compound, which brings-@ mew order of magnitude to Cortico- 


D 


: 
—— great corticosteroid era opened ten years ago with the introduétion of Cortone® (Cortisone). Ted.y, 
| 
MERCK BHARP DO — 


Bactericidal —not werely 
bacteriostatic — action 


Wide antimicrobial range...even agains! 
many heretofore resistant orgariams 


®@ Rapid effect 
High serum levels 
~-“‘leaves the least far the host to do’’ 


a 
A 
Clinically proven bactericidal antibiotic providing: 


4,3, 5, 6,8, 


14,48, 24,28 


Respiratory tract di 


4, 2.8. 4,6) 7,8, 9, 19, 


Urinary. treet 


1, 2-8. 5, 8,44, 


diseases 


13, 13.14.15 


Soft tissue infections 


4, By 
Septicemia 
4,3, 5, 8, 


Osteomyelitis 


18, 34,55 


£2, 


6,10, 


¥ecterial endocarditis 


8,5. 


42 


14,35 


HUMBER OF 
PATIENTS 


204 


© 


RESULTS 
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Bri stol LABORATORIES INC. 


SYRACUSE, NEW YORK 


Indications: Indications for 
KANTREX include infections due 
to kanamycin-susceptible organ- 
isms, even many of those resistant to 
other antibiotics: 


Respiratory tract infections: Tracheitis, 
bronchitis, pneumonitis, bronchopneumo- 

nia, lung abscess, pleuritis, empyema, and 
bronchiectasis. 


Urinary tract infections: Acute and chronic 
pyelonephritis, and cystitis. 


Soft tissue infections: Wound infections, 
abscesses, cellulitis. 


Blood stream infections. 
Osteomyelitis. 


Dosage: Adults: Average daily intramuscular dose 
1 to 2 Gm. in 2 to 4 equally divided doses. 


Children: Average daily intramuscular dose 15 to 
30 mg. per Kg. in 2 to 4 equally divided doses. 


Precaution: 

Skin eruptions and signs of renal 
irritation (which disappeared on 
cessation of therapy) have been oc- 
-. casionally noted. In a few cases, signs 
: of eighth nerve dysfunction (tinnitus, 
vertigo, loss of hearing) have been ob- 
served: (1) in patients with pre-existing 
renal insufficiency, (2) in patients receiving 
18 Gm. or more of KANTREX, and (3) in pa- 
tients over 45 years of age. Animal studies 
indicate that KANTREX has less auditory toxic 

potential than dihydrostreptomycin. 


Supply: Available in rubber-capped vials as « 
ready-to-use sterile aqueous solution in two concen- 
trations (stable at room temperature indefinitely ) : 


KANTREX (kanamycin sulfate) 0.5 Gm. in 2 ml. volume. 
KANTREX (kanamycin sulfate) 1.0 Gm. in 3 ml. volume. 


Kantrex Sensitivity Discs and comprehensive 
literature available on request. 


References: 4. Bunn, P., Baltch, A., and Krajnyak, O., State Uni- 
versity of New York Upstate Medical School, Syracuse, N.Y.: Annals 

Acad, Sci. In press. 2. Cronk, G. A., and Naumann, D. E., 
Dept. of er and Preventive Medicine, Syracuse University, Syra- 
cuse, N. Y. I 3. Davies, F. G., Marcy State Hospital, Marcy, N.Y. 
Ibid. 4. Edward S. Van Duyn Memorial County Hos- 
pital, ey N.Y. Ibid. 5. Finegold, S. M., Winfield, M. E.. 
Aronsohn, R. Hewitt, W. L., and Guze, L. B., University of Cali- 
fornia Medical I Schack Los Angeles, Calif. Ibid. 6. Greey, P. H., and 
Wightman, K. J. , University of Toronto, Toronto, Can. Ibid. 
7. Herrold, R. D., and Karabatsos, N., College of Medicine, Univer- 
sity of Illinois, Chicago. Jbid. 8. High, R. H., Sarria, A., and Huang 
N._N., Temple University School of Medicine, Philadelphia. Ibid. 
9. Ichikawa, T., Medical Faculty, University of Tokyo, Tokyo, Japan. 
Ibid, 10. Katz, S., District of Columbia General Hospital, Washing- 
ton, D.C.: Personal tion. 11. R rg, A. M., Koota, 
G. M., and Schweinburg, F. B., Harvard Medical School, Boston: 
Annals N.Y. Acad. Sci. In press. 12. Ruiz Sanchez, F., ‘and Ruiz 
Sanchez, A., University of Guadalajara, Jalisco, Mexico. Ibid. 
13. White, A. «+ and Knight, V., School of Medicine, Vanderbilt Uni- 


' versity, Nashville, Tenn. bid. 14. Yow, E. M., and Monzon, O. T.., 


Baylor University College of Medicine, Houston, Tex. Ibid. 15. Yow, 
M. E., and Womack, G. K., Baylor University College of Medicine, 
Houston, Tex. Ibid. 
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are killed by this agent (KANTRE} 
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Efficacy of Antihemophilic Plasma in controlling the 

When postoperative oozing that often occurs when pa- 
tients have been massively transfused with banked 

blood has been 
Howland.°* He 

describes routine use of this specially pro- 

() (} / | N 5 cessed plasma when oozing persists after 
closure of the wound. Fibrinolysis, he 


found, “usually responds dra- 


Pp rsists matically” to its administration. 
@ Why this hemostatic efficiency? 


Because Antihemophilic Plasma is fresh plasma that has been rapidly 
processed to retain the labile clotting factors which are rapidly lost 
in banked blood. Hyland Antihemophilic Plasma (Irradiated, Dried ) 
requires no grouping, typing or crossmatching. Just reconstitute with 
accompanying diluent and it is ready to administer. Five-year dating. 
Available in 3 sizes: 50 cc. with built-in filter for syringe “@® 


tion; 100 cc. and 250 cc., each with administration set. 
°Howland, W. S.: Cardiovascular and Clotting Disturbances during 
Massive Blood Replacement, Anesthesiology 19 (2): 140-152 (March- 
April, 1958). 
{lyland Laboratories, 4501 Colorado Blvd., Los 
Angeles 39, Calif.- 160 Lockwood Ave., Yonkers, N.Y. 
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A survey of 1000 women revealed that psychic and psychosomatic factors 

are responsible for most symptoms of premenstrual tension. 

In a one-year placebo-controlled study,’ Miltown 

g relieved both emotional and physical symptoms in 78% of 42 patients. 

@ was found “an [excellent] drug for repeated use, as in premenstrual 
tension.” 

Miltown causes no adverse effects on circulatory system, G.I. tract, 

respiration, mental faculties, motor control or normal behavior. 


Available in 400 mg. scored and 200 mg. sugar-coated tablets. Also available as MEPROSPAN* 
(200 mg. meprobamate continuous release capsules). 


1. Pennington, V. M.: Meprobamate WM e lt ® 
(Miltown) in premenstrual tension. OW 
J.A.M.A. 164:638, June 8, 1957. 

meprobamate (Wallace) 


® 
WALLACE LABORATORIES, New Brunswick, N. J. 


CM-8045 
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FOR SAFER, SIMPLER 
ECG MONITORING 
DURING SURGERY... 


Because Sanborn Company designed the mobile Model 169A-OR Viso- 
a ‘ rt es Scope specifically for operating room use — to provide members of the 
surgical team with instantaneous visual presentation of the patient's 
electrocardiogram and other cardiovascular events — emphasis has been 
ea placed on three major features: safely, accuracy, and convenience of 

may Ese From the standpoint of safety, the Viso-Scope is the only ECG 
ae 1s oscilloscope-amplifier unit listed by Underwriters Laboratories as safe 
for use in the presence of explosive anesthetic gases (Class I, Group C, 
Hazardous Locations). Waveform accuracy and clarity of presentation 
are achieved by a bright amber fluorescent image of four seconds dura- 
oa: tion, displayed on a five inch diameter, long-persistence screen; an 
oe : illuminated reference scale on the screen permits rapid estimation of the 
Le waveform’s duration, magnitude, and rate of occurrence. Easy, con- 
venient operation is assured with the Viso-Scope’s yoke-mounted, tilting 
viewing unit; a front panel selector switch for instant change of leads; 
sweep speed selector switch which permits 25, 50 or 100 mm/second 
sweeps; simple controls for brightness of scale and trace, focus, and 

enlargement of a trace of particular interest. 
The ECG amplifier is built into the viewing unit, and controlled from 
a panel located on the mobile base unit. This arrangement permits con- 
THE venient direct connection of leads from patient to the OR Scope. In 
addition, a remotely located Sanborn electrocardiograph may be readily 
SA N BO R N connected to the Viso-Scope, should a permanent ECG record be 

MODEL 169A-OR necessary. 

. Further information on the Model 169A-OR Viso-Scope and other 
Viso-Scope Sanborn medical diagnostic and research instruments is available from 
local Branch Offices and Service Agencies, or by writing to the Inquiry 
Director, Medical Division. 


S AN BOR N 
cOoOMPAN Y 


175 WYMAN STREET, WALTHAM 54, MASS. 


The Sanborn Model 169A-OR Viso-Scope 
is the only oscilloscope-amplifier listed by 
Underwriters Laboratories as safe for use 
in the presence of explosive anesthetic gases. 
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specifically designed to meet 
the metabolic demands of convalescents 
and patients on long-term therapy 


new NOVO-BASI 


Squibb High Potency'B-Complex with C for Maintenance 


Each capeule-shaped tablet of NOVO-BASIC supplies: NOVO-BASIC is designed to meet the daily metabolic 


Thiamine demands of convalescents and those on long-term 
Riboflavin oo OMY. therapy for adequate supplies of B and vitamins. 
Pyridoxine These water-soluble vitamins are continuously being 

IO mg excreted and must continuously be replaced. NOVO-BAS .C 


Dosage: One or more tablets of NOVO-BASIC daily as indicated. 
Supply: Bottles of 60 and 180 capsule- shaped tablets. 


diuretic therapy where vitamin loss can be excessive. 
Prescribing NOVO-BASIC is an effective and convenien 
means of assuring that your patient gets these highl » 
important vitamins daily —and in the quantities 

he needs. And with Novo-BASIC your patient gets onl, 


dietary quantities of folic acid. 


SQUIBB Squibb Quality — the Priceless Ingredient 
‘NOVO-BASIC’ is a Squibb trademark. 


Eradicate Infection 


and Restore Normal 


Vaginal Flora... 


Vaginal 
Suppositories 


Trichomonacidal + Bactericidal 


“ach suppository contains: 


“Aerosporin™® brand Polymyxin B Sulfate ...... . . 20,000 Units 
Beta-lactose ..... q.s. (approx. 1 Gm.) 


In a base containing a surface active agent 
Foil-wrapped—Box of 12 


i ral BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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them all 


rip-Back Blades 
are now available... 


in the Puncture Proof 
Sterile Blade package that 
can be autoclaved. 


in the RACK-PACK package— 
blades pre-racked ready for 
sterilization. 


inthe CONVENTIONAL pack- “(harp 


age—six of one size in a rust- 
proof wrapper. 


Ask your dealer 


BARD-PARKER COMPANY, INC. 
BP DANBURY. CONNECTICUT 


A DIVISION OF BECTON. DICKINSON AND COMPANY 


B-P + RIB-BACK « IT’S SHARP » RACK-PACK are trademarks of BARD-PARKER 
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designed to be equally effective as both 
a MUSCLE RELAXANT 
a TRANOUILIZER 


RAN 
pth a | 


mus‘ 


anxi 


bwer 
ethoc: 


bw tox 


the first true*TRANOQUILAXANT™ 


gas! 
offering new freedom for your patients... from muscle spasm, 


0 Clou 


from tension and anxiety, from side effects a 


<L. tranquillus, quiet; L. laxare, 
loosen, as the muscles] 


0 perc 
EXCEEDS OLDER DRUGS UP TO 4 TIMES IN PERCENTAGE OF CLINICAL EFFICACY (tichtma 


The results of clinical studies of over 4000 patients by 105 physicians demonstrate that TRANCOPAL often is effective whe 
| other drugs have failed. From these studies it is clear that TRANCOPAL probably can provide more help for a greater numbers 
| tense, spastic, and/or emotionally upset patients than any other chemotherapeutic agent in current use. 
le 


EXCELLENT 
EXCELLENT 
EXCELLENT 
EXCELLENT 
EXCELLENT 
EXCELLENT 


GooD 
FAIR 

POOR 
EXCELLENT 


19%) 


MUSCULOSKELETAL 


38 (23%) 
35 (28%) 


EXCELLENT 
EXCELLENT 
EXCELLENT 


0 kno\ 
te, re: 
there 
stem 
Total No. Patients 1431 686 300 167 125 958 
. 


RANCOPAL...the first true ~ tranquilaxant 


bth a muscle relaxant and a calmative agent. 


musculoskeletal disorders, 91 per cent effective. 


} anxiety and tension states, 93 per cent effective. 


wer incidence of side effects than with zoxazolamine, 
thocarbamol or meprobamate. 


known contraindications. Blood pressure, pulse 
te, respiration and digestive processes unaffected 
therapeutic dosage. No effects on hematopoietic 
stem or liver and kidney function. 


w toxicity. In animals, even less toxic than aspirin. 


p gastric irritation. Can be taken before meals. 


9 clouding of consciousness, no euphoria or 
PFESSION, 


. laxare, 


0 perceptible soporific effect, even in high dosage. 
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“MUSCULOSKELETAL CONDITIONS > 
Patients 


1163 Patients 
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Compare Trancopal with 3 widely 


used central relaxants 

FOR ACTIVITY 

Single Dose 
TRANCOPAL @ = 100 ng. 
Meprobamate == 400 mg 
Zoxazolamine s= 500mg 


1000 mg. 


Dose 
Same as above, t.i.d. 


Considering the usual human dose, Trancopal, the 
first true “tranquilaxant,” is four to ten times as 
potent per milligram. 


FOR SAFETY 


TRANCOPAL —-Meprob Zoxazolamine  Methocarbamol 


Comparative pharmacologic tests showed that 
Trancopal is up to thirteen times as safe, or up 
to thirteen times fess toxic. The measure of safety 
was the LDs. in mice/usual human dose. 


FOR CLINICAL EFFECTIVENESS 


TRANCOPAL —Meprot Methovarbomel 


| Aclinical comparison in tow back paih, torticollis, 
~ bursitis and anxiety states showed that Trancopal 
is up to four times as effective. Each of 40 pa- 
tients received all four drugs in random rotation 
for several days. While each of the four drugs 
gave some relief, only the one providing the most 
effective relief was recorded. 


TRANCOPAL thoroughly 


evaluated clinically 


“In the treatment of conditions associated with skeletal musde 


spasm there was a high percentage of satisfactory results 


- (excellent, good or fair) in 310 patients (94%) out of 331 treat 


... In 120 patients with simple anxiety or tension states resulls 
were satisfactory in 114 (95%). Dosage of chlormethazanone 
in all cases was 100 mg. t.i.d. As well as relieving the anxiety 
or tension state, chlormethazanone also allowed these patients _ 
to resume their usual occupations.” (Lichtman) — 


the first true “TRANQUILAXANT? 


Dosage: One Caplet (100 mg.) orally three or four times daily. I jel 
minutes and lasts from four to 
urs. 


Supplied: Trancopal Caplets® (scored) 100 mg., bottles of 100. 


Laboratories . New York 18, N. Y. 


* Baker, A. B.: Modern Med. 26:140, April 15, 1958.°+ Cohen, A. |.: In preparation. Com? 
Study, Department of Medical Research, Winthrop Laboratories. * Gesler, R. M., and Coulis 
Toxicol. & Appl. Pharmacol. To be published, - Gesler, R.M., and Surrey, A. R.: J. Pharmacdl 88 
Therap. 122:24A, Jan., 1958, * Gesler, R. M., and Surry, A. R.: J. Pharmacol. & p 
122:517, April, 1958. + Lichtman, A. L. : Kentucky Acad. Gen. Pract. J. 4:28, Oct., 1958. * 

A. R.; Webb, W. G., end Gesler, R. M.: J, Am. Chem, Soc. 80:3469, July 5, 1958. : 


Printed in U.S. A. 11488 


; 
4 
i 
g 
: 
INDI 
Low back pain Anxiety and 
(ankle sprain, Muscle spasmin 
_ Myositis multiple sclerosis, | 


3 NEW 1958 BOOKS 


Jatie—Tumors of the Bones and Joints 


By HENRY lL. JAFFE, M.D. 
Director of Laboratories and Pathologist, Hospital for Joint Diseases, 


New York, N.Y.; Consultant, 


Armed Forces Institute 


of Pathology, Washington, D. C. 


This new book is devoted to the primary tumors and 
tumors metastatic to the skeleton, tumors developing 
in bones, at sites of damage from noxious agents, and 
tumors invading bones from overlying soft parts. All 
are discussed in regard to their clinical features, roent- 
genographic aspects, pathologic manifestations, diag- 
nosis and treatment. 


New. 


629 Pages, 7” x 10". 701 Illustrations on 194 Figures. 


The text is richly illustrated by roentgenographs and 
photographs. The illustrations are arranged in full-page 
plates and explained by amply detailed legends. General 
surgeons, orthopedic surgeons, radiologists and patholo- 
gists will find this practical work to be a fresh and com- 
pletely contemporary consideration of the subject by 
an acknowledged authority. 


$18.50 


Quimby, Feitelberg and Silver — Radioactive Isotopes 


By EDITH H. QUIMBY, Sc.D. 


Professor of Radiology (Physics), College of Physicians and Surgeons, 
Columbia University, New Yo rk 


SERGE! FEITELBERG, M.D. 


Director, Physics Department, The Mount Sinai Hospital; 
‘Associate Clinical Professor of Radiology, 
College of Physicians and Surgeons, 
Columbia University, New York 


What radioactive isotopes are, how they act, and their 
clinical uses in diagnosis and treatment are detailed 
clearly in this new and fundamental book. Surgeons 
and gynecologists will find that the many applications 
energy to present-day medicine and explained 
ully. 


New. 451 Pages. 


97 Illustrations. 


SOLOMON SILVER, M.D. 


Attending Physician; Chief, Thyroid Clinic, The Mount 
Sinai Hospital; Associate Clinical Professor of 
Medicine, College of Physicians and Surgeons, 

lumbia University, New York 


Part I deals with basic physics of radioisotopes, their 
radiations, radiation hazards and their avoidance. 
Part II is a comprehensive discussion of instrumenta- 
tion for isotope use in actual practice rather than at the 
research level. Part III presents carefully worked out 
clinical applications. 


$10.00 


Pollack — Treatment of Breast Tumors 


By ROBERT S. POLLACK, M.D., F.A.C.S. 


Clinical Instructor in Surgery, Stanford University School of Medicine; Clinical Instructor in Seomy | a 
University of California School of Medicine; Assistant Chief of Surgery, Mount Zion Hospital 
San Francisco, California 


A complete classification of breast tumors, both benign 
and malignant, is presented in this new book. At the 
same time, Dr. Pollack and his seven contributors give 
sound, clinically approved guidance on all phases of 
diagnosis and treatment. 


New. 147 Pages,7” x 10". 47 Plates and 16 Text Figures. 


Surgical techniques are described and illustrated with 
atlas-type drawings wherever surgery is considered the 
treatment of choice. Results of surgery and the effect 
of special factors on these results, and extended radical 
mastectomy are presented separately. 


5 Tables. $6.00 


LEA & FEBIGER 


Send books indicated: |] Check enclosed. 


WASHINGTON SQUARE, PHILADELPHIA 6, PA. 


Canadian Agent: The Macmillen Co. of Canada Ltd., 70 Bond St., Toronto 
(] Bill me at 30 days. 


(J Charge on your easy payment plan. 


We pay postage if remittance in full accompanies your order. 


| Jaffe—Tumors and Tumorous Conditions of the Bones and Joints 
_ Quimby, Feitelberg and Silver—Radioactive Isotopes in Clinical Practice 


| Pollack—Treatment of Breast Tumors 


(or, (Please print) 


y 
G. & O, 12-58 
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RATIONAL ADJUNCT TO ANTIBIOTIC THERAPY 


Current opinion stresses the desirability of supportive | Each Capsule Contains: 
measures in the antibiotic treatment of severe infections.1:2_ __ Thiamine Mononitrate (B1) 


In addition to protein, calories and electrolytes, the adju- Riboflavin (Be) 
vant use of STRESSCaAPS speeds recovery by replenishing = Niacinamide 100 mg. 
Ascorbic Acid (C) 300 mg. 

the specific water-soluble vitamin losses sustained by Pyridoxine HCI (Be) ome 
patients in stressful states. Vitamin Biz 4 mcgm. 
Folic Acid 1.5 mg. 


Calcium Pantothenate 20 mg. 


1, Pratt, R.: Geriatrics 11:341 (June) 1957. 2. Pulaski, E.J.: Antibiotics Vitamin K (Menadione) 2 mg 


Annual 1953-1954, Proceedings of the Symposium on Antibiotics Spon- 
sored by U. S. Department of Health, Education and Welfare, Food 
and Drug Administration, Division of Antibiotics, 1953, Medicai Ency- 
clopedia, Inc., New York, p. 227. 


Average Dose: 1-2 capsules daily. 


STRESSCAPS IN STRESS: 


STRESSCAPS 


STRESS FORMULA VITAMINS LEDERLE 


E> LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, NEW YORK 
*Reg. U.S. Pat. Off. 
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VAGINAL TABLETS 


RESULTS: 

“Of 96 patients with records suitable for tabulation, 85 had from good to excellent results.”! 

In a group of 13 pregnant and 12 nonpregnant clinic patients “all patients were rapidly relieved 
_ of their symptoms, within 24 hours in most cases. . .. The writer has seldom been so rapidly 

convinced of the value of a new therapeutic agent.”2 


Mycostatin is the safe, highly effective antifungal antibiotic . . . with direct, specific action 
against monilia. When you use Mycostatin Vaginal Tablets for your patients with monilial 
vaginitis, your therapy can be 98.3% successful. And your treatment will be clean—without 
messiness or staining—a point your patients will appreciate. 


Each tablet contains 100,000 units of Mycostatin and 0.95 Gm. lactose. Packages of 15 with 
applicator; packages of 100 without applicator. Each tablet individually foil wrapped. 


Therapy: 1 tablet intravaginally once to twice daily for 2 weeks, or as required. 


You can also use Mycostatin Oral Tablets; Mycostatin Ointment; Mycostatin Dusting Powder; 
Mycostatin for Suspension. 


1. Thomas, H. H.: Obstet. & Gynec. 9:163, 1957. 2. Browne, A. D. H.: J. Irish M.A. 40:86, 1957. 3. Pace, H. R., 
ond Schantz, S.1.: J.A.M.A. 162:268, 1956. *MYCOSTATIN’® IS A SQUIBB TRADEMARK 


Squibb Nystatin 


SQUIBB QUALITY— 
THE PRICELESS 
INGREDIENT 
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MONILIAL . | 
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SQUIBB 4 


TISSUE | 
PROTEIN 

SYNTHESIS 

‘Critically | 

essential L-lysine | Critically 

with all the essential lysine 

‘important vitamins B vitamins 


elixir 


To improve 


tablets 


To speed 


convalescence nutrition in 
_in major the elderly, 
Surgery, lines; the adolescent, 
the growing child 


igh quality protetn. | 
amounts of importa 


DOSAGE: i Tablet 


DOSAGE: 1 tsp. tid. 
tid. with meals. with meais. 
: Cerofort Tablets Cerofort Elixir. 
e in botties of 60. in botties of 8 oz. 
first with lysine 


of cereal proteins, which comprise 20%to 
felative deficiency of sine. Cerofort supplies 
physiologic amounts of L-lysine to raise the body-building 
value of many cereals to that of 
addition, Cerofort Elixir supplies generot 
appetite-stimulating B vitamins. Cerofort provide therapeutic 
levels of all known essential In order to obtain the optimal 
: 
2 
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now... 


to eliminate 


severe 
anorectal 


inflammation... 


For severe anorectal inflammation Anusol is now also available as Anusol-HC 
... hemorrhoidal suppositories with hydrocortisone. 


Anusol-HC lets you start with steroid therapy. . . reduce and eliminate pain, 
heat, swelling, and hyperemia. With this simple two-stage program you can 
first check inflammatory symptoms safely, then keep patients comfortable: 
1. Start with 2 Anusol-HC Suppositories daily for 3 to 6 days. 
2. Maintain with regular Anusol Suppositories or’ Unguent as required. 
Prescribe new Anusol-HC for safe and rapid control of harsh inflammation 
in hemorrhoids, proctitis and anal pruritus. 


new Anusol-HC 


hemorrhoidal suppositories with hydrocortisone 


MORRIS PLAINS 
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CONTROL 
BLEEDING 


(ORGANON) 


A COMPLETE SYSTEMIC HEMOSTAT 


Adrestat complements the surgeon's skill by providing a new concept 
in the control of operative and postoperative bleeding. It promotes re- 
traction of severed capillary ends and controls capillary bleeding and 
oozing; prevents bleeding due to hypoprothrombinemia; and prevents 
or corrects abnormal capillary permeability and fragility. Indicated 
in virtually every surgical procedure and in hypoprothrombinemia. 


AVAILABLE: 


ADRESTAT capsules and lozenges, each containing: 

(present as Carbazochrome Salicylate*, 65.0 mg) 

(Vitamin K Analogue) 

Hesperidin, Purified 
Capsules in bottles of 30; Lozenges in boxes of 20 

ADRESTAT (F)—containing in each ce: 


5 mg Adrenochrome Semicarbazone (present as Carbazochrome Salicylate*, 130.0 mg) 
Boxes of five 1-cc ampuls, 1-cc sterile disposable syringe units, & 5-cc multiple-dose vials. 


ORANGE, N. J. 
*Pat. Nos. 2,581,850; 2,506,294 
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TIME-TESTED 
CLINICALLY-PROVEN 


IN WIDELY ACCEPTED DESIGNS 


Vitallium hip prostheses of the Moore, F. R. Thompson, 
and Eicher types have been implanted in thousands MOORE TYPE 
of successful cases. Intramedullary-stem designs, they 
closely approximate the anatomical outline and 
contours of the upper portion of the femur. Heads 
are light, hollow, strong and highly polished for 
smooth articulation. 

All three types are available in five different 
head diameter sizes. 


F. R. THOMPSON 
@ The Moore type is designed with fenes- ve 


trations for added support. 


@ The F. R. Thompson type is available in 
three variations—straight, right and left. 


@ The Eicher type is characterized by teeth 
on the underside of the collar to 
inhibit rotation. 


EICHER TYPE 


Austenal® instruments are available for all 
three to aid operative procedure. 


DIVISION 


i” 


37 


| 
| 
| 
| : 
FEMORAL HEAD REPLACEMENTS _ 
& | 
|- 
| | 
} 
in, d 
\ 
\ 
\ 
| 
AY. 
4 i 
_ AVAILABLE ONLY THROUGH AUTHORIZED SURGICAL 
= 
i} 


Stainless 


the Kapp-Beck’ 


Serration’ 


Another Important Development 
in Cardiovascular Instruments 


by SKLAR 


These Sklar instruments with the 
new Kapp-Beck Serration have been 
clinically evaluated and found to be 
highly acceptable for all procedures 
in the cardiovascular field. 


The rounded shoulders of the teeth 
minimize trauma and insure a posi- 
tive grip with gentle pressure of the 
jaws. . 


Available through accredited Surgi- 
cal Supply Dealers. 


LONG ISLAND CITY, N.Y. 


Cardiovascular Instrument Brochure 
available upon request 


* Patent No. 2,796, 605 
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Patent ductus clamp 
straight or angular 


Satinsky 
vena cava clamp 


Blood vessel clamp 
large or small curve 


| 

| 
Coarctation clamp 
straight or angular 


Bronchus clamp, angular 


Bulldog clamp 
24%” 3”, 314” 


j 
i SSS 
SSS 
| | 
| 
/ 
j 
| 
= 
| 
i 
i 
| 
i 
Z 
| 
3 
| 
| 
| 
| 
7 
| 
| 
| 


Morbidity is greatly reduced, patient comfort increased by use 
__ of Furacin Vaginal Suppositories before! and after? surgery 
and electrosurgery of the vagina and cervix. These Suppositories 
__ “(1) caused more rapid healing; (2) decreased postoperative 
infection; (3) reduced the amount and odor of vaginal dis- 
charge; and (4) removed the ‘irritating’ feeling usually experi- I 
enced by patients following vaginal operations.”? } 
INDICATIONS— 
Before and after: cervicovaginal surgery including hysterectomy, 
pelvic radiation, cauterization, conization and biopsy. 


SUPPLIED— 

0.3% Furacin in a water-miscible base which melts at body tem- 
perature. Hermetically sealed in yellow foil, box of 12. 

1, Rogers, S. F., and Moore, J.: Texas J. M. 58:338, 1957. 2. Schwartz, J.: Am. 
J. Obst. 68:579, 1952. 

NITROFURANS: a unique class of antimicrobials . 

neither antibiotics nor sulfonamides 


EATON LABORATORIES, NORWICH, NEW YORK 


— 
Swi 
| convalescence following — | 
VAGINAL SUPPOSITORIES ia 
° 
39 i 


EARLY POSTMENOPAUSE 
Complains of low back pain, vague 
aches and fatigue 

Posture is poor 

No x-ray evidence of bone lesions 


LATER POSTMENOPAUSE 
Back pain is severe, spreading to 
hips (“girdle pain”) 

Patient is round shouldered, 
walks with a stoop 


X-ray reveals compression fractures 
of lower vertebrae 


70 AND OVER 


Fracture of hip after a minor fall 
X-ray reveals fracture of neck of femur 


X-ray reveals compression fractures 
of lower lumbar vertebrae 


These three patients have osteoporosis. Early diagnosis 
and treatment with ‘“Formatrix” is important because 
osteoporosis is probably the only age change that can be 
averted. With ‘““Formatrix” therapy, relief from the symp- 
toms of low back pain, vague aches and fatigue may be 
obtained in as little as a few weeks. “Formatrix” supplies 
the essential materials to stimulate increased bone forma- 
tion and prevent further loss of bone substance that leads 
eventually to loss of height, stooped posture, and dis- 
abling fractures. 


The highest incidence of osteoporosis may be found 
among the 14,000,000 women in the U.S.A. who are 
55 years of age and over. Some investigators claim that 
almost all women past the menopause will show some 
degree of osteoporosis; furthermore, if all these women 
were examined carefully, 50 per cent would show x-ray 
evidence of decreased bone mass. 


AYERST LABORATORIES 


5878 


New York 16, N. Y. * Montreal, Canada 


Suspicion may be the handiest diagnostic tool since pre- 
senting symptoms vary from mild to severe and in- 
capacitating pain, and no x-ray evidence of spinal degen- 
eration is available until about 30 per cent of the bone 
matrix is lost. Between these two extremes there are 
other signs of estrogen deficiency such as wrinkled and 
thinning skin, a tendency to appear older than stated 
years; there may also be hypercalciuria when postmeno- 
pausal osteoporosis is complicated by acute osteoporosis 
of disuse. 


Osteoporosis is primarily an atrophic condition of bone 
matrix formation and any factor that depresses osteo- 
blastic activity or retards the formation of protein and 
connective tissue such as prolonged immobilization, cor- 
tisone therapy, or malnutrition will favor development 
of osteoporosis in both male and female. 
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“FORMATRIX” contains three most essential bone 
building materials necessary for matrix formation, estro- 
gen, androgen and vitamin C. 


The estrogen component of “Formatrix” stimulates 
osteoblastic activity, thus aiding calcium and phos- 
phorus deposition; it also imparts a feeling of “well- 
being.” The anabolic action of methyltestosterone pro- 
motes the synthesis of protein and restores a positive 


“FORMATRIX” — each tablet contains: 


nitrogen balance. Together, these hormones have a 
greater effect on bone and protein metabolism than either 
alone, and side effects are minimized because of the 
opposing action of the two steroids on sex-linked tissues, 
Vitamin C plays an important role in formation of inter- 
cellular cement substance and amino acid synthesis. 
“Formatrix” has a large amount of vitamin C to aid in 
new bone matrix formation and to further help in the 
healing of fractures. 


Conjugated estrogens equine TC OCT 


Dosage: 1 tablet a day — In the female, three weeks of treatment with a rest period of one week between 


courses is recommended. 
Supplied: Tablets, bottles of 60 and 500. 


EARLY POSTMENOPAUSE 
No x-ray evidence of bone lesion 


LATER POSTMENOPAUSE 


X-ray reveals compression fracture 
of lower vertebrae 


LITERATURE AVAILABLE ON REQUEST 


70 AND OVER 
X-ray reveals fracture of neck of femur 


TO RELIEVE LOW BACK PAIN —TO PROMOTE HEALING OF FRACTURES 


in osteoporosis 


for matrix formation 
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CLINICAL all Steph 
RESULTS adults children _ infections 
Cured 172 (80%) 148(89%) 71 (88%) 
Improved 28 (13%) 8 (5%) 7 (9%) 
‘Failure 17 (7%) 11 (6%) 3 (3%) 
Types of infecting organisms: The majority of 
identified etiologic microorganisms were 
aureus and Staph. albus. Tao has its grea 
lulness against organisms such as: staphy- 
(inciuding resistant to other anti- 
), streptococci (beta-hemolytic strains, 
and enterococci), pneu- 
mococci, gonococci, Hemophitus influenzae. 


PRONOUNCED TAY-O 


(orand of with 


Capsules / Oral 


Per cent of “antibiotic-resistant” epidemic 


staphylococci cultures susceptible to Tao, ery- 
thromycin, penicillin and chioramphenicol.1 


There was complete freedom from adverse 
reactions in 94.5% of all patients. Side effects 
in the other 5.5% were usually mild and seldom 
required discontinuance of therapy. 


stability in gastric acid - rapid, high and sus- 


LTAM- 
postive 

~outstancing patstablity tguid preperation 


1 7 Z On S Dosage and Administration: Dosage varies according to the 


severity of the infection. For adults, the average dose is 250 mg. 
q.i.d.; to 500 mg. q.i.d. in more severe infections. For children 
8 months to 8 years of age, a daily dose of approximately 30 
mg./Kg. body weight in divided doses has been found effective. 
Since Tao is therapeutically stable in gastric acid, it may be 


NEW YORK 17, N.Y... 2dministered at any time, without regard to meals. 
- Supplied: Tao Capsules—250 mg. and 125 mg.; bottles of 60. 
So Sie. - Tao for Oral Suspension—1.5 Gm.; 125 mg. per teaspoonful 


(5 cc.) when reconstituted; unusually palatable cherry flavor; 
2 oz. bottle. 

References: 1. English, A. R., and Fink, F. C.: Antibiotics & Chemother. 
(Aug.) 1958. 2. English, A. R., and McBride, T. J.: Antibiotics & Chemother. 
' (Aug.) 1958. 3. Wennersten, J. R.: Antibiotic Med. & Clin. Therapy (Aug.) 
Hreapemanx,. 1958. 4. Celmer, W. D., et al.: Antibiotics Annual 1957-1958, New York, 


Medical Encyclopedia, Inc., 1958, p. 476. 
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designed 
Tao 
a E chloramphenicol 
as penicillin 
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4 effective 
| control of 
REACTIONS: 
Total ~0.6% 
7.8% (17 out of 217) 
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House call: agitation 


The acutely excited patient can be quickly calmed when SPARINE 
is on hand in the physician’s bag. In both medical and mental 
emergencies, SPARINE quiets hyperactivity, encourages cooperation, 
and simplifies difficult management. 


SPARINE gives prompt control by parenteral injection and effective 
maintenance by the intramuscular or oral route. It is well tolerated. 


Comprehensive literature supplied on request 


Promazine Hydrochloride, Wyeth 


INJECTION TABLETS SYRUP [sed] 


R 
Philadelphia 1, Pa. 
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CYSTOSCOPY 
SOUNDING 
CATHETERIZATION 
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. . . Xylocaine Jelly is the ideal topical anesthetic for rapid, 
sustained relief and relaxation during painful urethral procedures. 
Its nonstaining, water-soluble base adheres instantly and intimately 
to urinary mucosa. Nonirritating and nonsensitizing ; facilitates 
instrumentation by lubricating as it anesthetizes. 


ASTRA PHARMACEUTICAL PRODUCTS, INC. * WORCESTER 6, MASS. * U. S.A. 


XYLOCAINE’ JELL*’ 


(brand of lidocaine*) 


for better doctor-patient relationship es 


PAT. NO. 2,441,496 MADE IN U.S.A. 
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before the 
“POST-OP” spin 


brand of meclizine hydrochloride 


fo prevent vertigo , nausea, vomiting 
as inthe postoperative patient 


In a study involving 144 patients, BonamMine demonstrated its marked suppressor effect, 
~contributing to the comfort and clinical well-being of patients recovering from 
surgery...” 

“considered solely as an anti-emetic agent... it is equally effective in operations 
involving the body cavity, and in other operations. . .’’1 dramatically reducing the risk 
of wound disruption, aspiration of vomitus, and dehydration following vomiting. 

Also indicated for vertigo, nausea, vomiting in: cerebral arteriosclerosis = other geriatric 
conditions = pediatric infections » morning sickness = opiate or other drug therapy = 
pre eo therapy, Meniére’s syndrome, fenestration procedures, labyrinthitis » motion 
sickness. 

BONAMINE Tablets, scored, tasteless, 25 mg. Boxes of 8, bottles of 100 and 500. 

BONAMINE Chewing Tablets, pleasantly mint flavored, 25 mg. Packages of 8. 


PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. Brooklyn 6, New York 


1. Kinney, J. J.: J. M. Soc. New Jersey 53:128, 1956. 
*Trademark 
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POSTOPERATIVE RETENTION 
OF FLATUS AND FECES 


prevent it...relieve it: 


with 


(PANTOTHENYL ALCOHOL, WARREN-TEED) 


AN ORIGINAL 
WARREN-TEEp 


¢ Coenzyme A is essential to formation of acetyl- 
choline. And, pantothenic acid is a principal component 
of Coenzyme A. Surgical stress appears to increase the 
physiologic requirement for pantothenic acid ...Fortify your patient with ILOPAN 
to provide an ample supply of this important component of coenzyme A in order 
that acetylation of choline may be assured. 


Cholinergic agents are frequently unreliable. For satisfactory gastro- 
intestinal function acetylcholine must be formed physiologically. 


ILOPAN (Pantothenyl Alcohol, Warren-Teed) is safe and well tolerated 
when given intramuscularly—permitting routine administration by the nursing staff 
—affording a physiologic action. Its high solubility permits effective dosage in con- 
centrated form. Numerous clinical reports support the postoperative parenteral use 
of pantothenyl alcohol. Literature available upon request. 


How Supplied: 2 cc. (500 mg.) ampuls and 
10 cc. (250 mg. per cc.) vials 


THE WARREN-TEED PRODUCTS COMPANY WARREN - TEED 
COLUMBUS 8, OHIO 


Dallas Chattanooga _ Los Angeles Portland 
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Sterile Strip Pack Sutures 


err 


* 


D&G SURGILOPE SP 


*Trademark 
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CROSS- 

CONTAMINATION THE 
SUTURE LEVEL! 
ELIMINATE ALL JARS 
SOLUTIONS WITH NEW 
INDIVIDUALLY PACKAGED 
D&G SURGILOPE 

SUTURES 


With exclusive D & G double-envelope strip 
pack sutures each sterile, sealed inner en- 
velope is individually protected until the 
actual moment of use! Bulk storage in jars 
and solutions—with all its accompanying 
uncertainties—is outmoded. A newstandard 
of safety at the suture level is established. 


Now available in a complete suture line—absorbable 
and non-absorbable! 


SURGICAL PRODUCTS DIVISION 
NEW YORK, N.Y. 

’ . Producers of Davis & Geck Brand Sutures and Vim® Brand Hypodermic Syringes and Needles. 
Sales Office: Danbury, Connecticut. Distributed in Canada by: Cyanamid of Canada Limited, Montreal 16, P.Q. 
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CVANANMID 


able 


eedies. 


to make the most 


of your talents and techniques .. . 


a SUPERB all New 


NATURE 


INSTRUMENT 


“7 Fine Surgical Instruments and Hospital Equipment 


MUELLER CO. 


330 South Honore Street Chicago 12, Illinois 


Dallas e Houston e Los Angeles ° Rochester, Minn. 
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IMPROVE YOUR PATIENT'S CLINICAL PICTURE 
in urinary infections 


UROBIOTIC 


capsules 


A THREE-WAY ATTACK FOR ADDED CERTAINTY 


TERRAMYCIN — the antibiotic of choice 
in urinary infections for almost a decade — 
broad-range effectiveness, safety, and 
high urinary concentration. 


plus GLUCOSAMINE — a naturally occurring 
potentiating agent for peak urinary and 
blood levels of Terramycin. 


SULFAMETHIZOLE — the sulfonamide 
of choice for urinary disinfection; 

noted for outstanding solubility, 
minimal acetylation, rapid absorption 

\. and proven safety. 


PHENYLAZO-DIAMINO-PYRIDINE — 
for prompt and effective local analgesia. 


EACH UROBIOTIC CAPSULE CONTAINS: Cosa-Terramycin (cxytetracycline 
with glucosamine) 125 mg.; sulfamethizole 250 mg.; phenylazo-diamino-pyridine HCl 
50 mg. Supply: Bottles of 50. 


DOSAGE: 1-2 capsules four times daily. 


Pfizer Science for the world’s well-being 


PFIZER LABORATORIES 
Division, Chas. Pfizer & Co., Inc., Brooklyn 6,N.Y. 
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THORAZINE* 


‘‘standard’”’ medication for patients in labor’ 


‘Thorazine’ was used during labor in a series of 2,093 obstetrical patients in an effort to 
achieve relief of pain and adequate sedation of the mother without causing respiratory 
depression in the infant. 
Relief of pain was good in the great majority of patients. Also, apprehension, nausea and 
vomiting were markedly reduced. Condition of infants at birth was good; only 2.6% required 
active resuscitation. 
Only six patients showed significant hypotension even though 1,030 received saddle- 
block anesthesia. : 
The authors state that the good results obtained over a two-year period have made 
‘Thorazine’ a standard drug for patients in labor. 

1. Lindley, J.E.; Rogers, S.F., and Moyer, J.H.: Obst. & Gynec. 10:582 (Nov.) 1957. 


Smith Kline & French Laboratories, Philadelphia : 


e 
*T.M. Reg. U.S. Pat. Off. for chlorpromazine, S.K.F | 
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This tranquilizer 
does not affect 
autonomic balance 


DURING PREGNANCY 


Miltown therapy resulted in complete relief from 
symptoms in 88% of pregnant women complaining of 
insomnia, anxiety, and emotional upsets.* 


Miltown (usual dosage: 400 mg. q.i.d.) relieves 
both mental and muscular tension, and alleviates so- 
matic symptoms of anxiety and fear. Miltown can be 
used with safety throughout pregnancy.* 


® Belafsky, H. A. 
Breslow, S. and 

Shangold, J. E.. 

Meprobamate 


meprobamate (Wallace) in pregnancy. 
og ® Obst. & Gynec. 
@M-7219 WALLACE LABORATORIES, New Brunswick, N. J. 9:703, June 1957. 
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 trouble- free way 
to.stop 


TOPASIL 


SILICONE SKIN PROTECTANT 


wound 
deodorant 


DEODORANT SPRAY OINTMENT | 


One quick spray films skin with sterile, grease- Just spray sterile SURGAIRE on outside of 
less silicone coating... handiest, most effec- dressing and cover lightly with gauze... checks 
tive safeguard yet for colostomy and ileostomy any wound odor at source for more than 12 
cases, prevention of bedsores, diaper rash and hours! 


other troublesome skin irritations! 


Place a trial order now for new SURGAIRE and TOPASIL—contact your 
Surgical Products Division Representative or order through your surgical 
supply dealer. 


SURGAIRE and TOPASIL: each supplied in 3-0z. aerosol spray cans, 12 
per carton. 


PRODUCERS OF Davis & GECK BRAND SUTURES AND VIM” BRAND HYPODERMIC *Trademark 
SYRINGES AND NEEDLES. DISTRIBUTED IN CANADA BY CYANAMID OF CANADA LTD., MONTREAL 16, P.Q. 


AMERICAN CYANAMID COMPANY | 
SURGICAL PRODUCTS DIVISION 
NEW YORK, N.Y. 


SALES OFFICE: DANBURY, CONN. 


rea | | e ecti ve 
Be 
q 
| 


is rare in any human endeavor. When it appears, 
it may be perceived in various forms—as a work of art, 
a discovery, an idea, or an achievement of scientific 
inquiry. The outward form is incidental, but the 


intrinsic quality is readily recognized.... 


To partake of the quality of greatness, a therapeutic 
preparation must first of all achieve a degree of 
universality ...the cumulative experience of thousands 
of physicians over a period of many years. From 

this experience, then, is born that unhesitating confidence 


which may be summed up in the term “drug of choice.” 


ROCHE LABORATORIES 
Division of Hoffmann-La Roche Inc + Nutley 10 + N.J. 
ROCHE—Reg. U. S. Pat. Off. GANTRISIN°—brand of sulfisoxazole 


| 
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AS TOMORROW'S SURGERY 


The AMERICAN 
Major Surgical 
Operating Table 


2K Compact, permanently mounted base with 
electro-hydraulic or hydraulic power lift 


>k Divided and removable foot section 


K Head, back and seat sections X-ray 
penetrable 


Sliding Transurethral Tray 
>*K “Winged” ether screen 


... these and many more exclusive features distinguish 
the 1085 as the major table designed for modern 
surgery. F 

The unparalleled versatility and precision of this 
new table are an incomparable aid to the surgical 
team ... as helpful to the patient as “‘a third hand for 
the surgeon.” 

Write for your copy of illustrated brochure TC-294. 


AMERICAN 


STERILIZER 


The 1085 is an addition to the Amsco line 
of Major Surgical Tables. The 1080 and 1080E 
will continue to be available. 
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He turns milligrams 
into medicines 


Judson Hoover, pharmaceutical chemist and germinator 
of ideas, works where two worlds meet. His task, with his 
fellow-scientists in Pharmaceutical Product Development 
at Wyeth, is to find ways to convert the discoveries of 
research into useful quantity drugs for medical practice. 


Since 1932, Judson Hoover has worked out the dose 
forms and processing techniques of many a compound 
that has become a standby in medicine. He starts with a a 
laboratory formula in milligrams. 


To extend this formula to prescription use, Hoover plots 
(and often modifies) its reaction characteristics. He gives 
it stability under trying conditions of pressure, light, 
temperature, humidity, and physiology. He solves 
problems of incompatibility. He determines what dose 
forms are possible, and develops them. Where gastro- 
intestinal absorption is a factor, he provides answers. 
Frequently, to oral preparations, he adds color and 
flavor to overcome difficulties of patient acceptance. 


When all this and more is done, Mr. Hoover standardizes 
the ingredients and specifies the directions for manu- 
facture. He chooses the process and the equipment. 

Here again, he readily innovates. A new development 

in tableting machines owes much to his ingenuity. 
Producing multilayered tablets, it permits the pressing of 
incompatible substances without degradation. 


Like many other scientists at Wyeth, Judson Hoover is 
credited for ideas that have become an anonymous part 
of medical practice. These unsung contributions are fixed 
elements in the relationship between Wyeth and clinicians 
throughout the world. 


Wieth 


® 
Philadelphia 1, Pa. 
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Watch for These Outstanding Features 


In Future Issues of 
SURGERY, Gynecology and Obstetrics 
With International Abstracts of Surgery 


ORIGINAL ARTICLES 


Tumors OF THE INTRAORAL AccEssoRY SALIVARY GLANps. Frank Vellios, M.D., and William G. Shafer, D.D.S., In- 
dianapolis, Indiana. 
PATHOLOGIC CHANGES OccURRING IN SEVERE REFLUX Esopnacitis. Richard N. Moersch, M.D., F. Henry Ellis, Jr., 
M.D., F.A.C.S., and John R. McDonald, M.D., Rochester, Minnesota. : 

An ANALysIs OF RupTURE OF THORACIC ANEURYSMS SUBSEQUENT TO ABDOMINAL ANEURYSMECTOMY. Elliot Senderoff, 
M.D., Lester Blum, M.D., and Ivan D. Baronofsky, M.D., New York, New York. 

A Cancer Detection SuRVEY OF CARCINOMA OF THE LUNG AND FEMALE PELvis AMonG NAvajos ON THE Navajo 
InpIAN ReEsERVATION. Clarence G. Salsbury, M.D., F.A.C.S., Forrest H. Howard, M.D., Paul S. Bassford, Jr., M.D., 
G. R. Atkinson, M.D., and Rex W. Green, M.D., Phoenix, Arizona. 

OBSTETRICAL VIEWPOINTS UPON THE RH Factor. Warren M. Jacobs, M.D., F.A.C.S., Houston, Texas. 

UROEPITHELIAL LinED SMALL Bowe. as A URETERAL SupstituTE. Leonardo S. J. Martin, M.D., James H. Duxbury, 
M.D., and Wyland F. Leadbetter, M.D., F.A.C.S., Boston, Massachusetts. , 

PuLse TRANSMISSION THROUGH Grarts. F. NV. Niguidula, M.D., T. I. Jones, M.D., and W. Andrew Dale, M.D., F.A.C.S., 
Rochester, New York. 

ConGENITAL DEFICIENCY OF THE ABDOMINAL MUSCULATURE AND OpstRucTIVE Uropatuy. John H. McGovern, M.D., 
and Victor F. Marshall, M.D., F.A.C.S., New York, New York. 

THe MANAGEMENT OF Massive HEMORRHAGE FROM DIVERTICULAR DisEASE OF THE Coton. Charles M. Earley, jr., 
Captain, USAF (MC), Richmond, Virginia. 

ARTERIAL Bypass BELOW THE KNEE. George C. Morris, Jr., M.D., Michael E. DeBakey, M.D., Denton A. Cooley, M.D., 
and E. Stanley Crawford, M.D., Houston, Texas. 

Enp REsuLTs IN THE CoMBINED (COMMANDO) OPERATION FOR Moutu Cancer. H. Mason Morfit, M.D., Denver, 
Colorado. 

THE TECHNIQUE OF SYNCHRONOUS (Two TEAM) ABDOMINOPERINEAL PELVIC EXENTERATION. Herbert E. Schmitz, M.D., 
nate i Robert L. Schmitz, M.D., F.A.C.S., Charles J. Smith, M.D., F.A.C.S., and John J. Molitor, M.D., Chicago, 
llinois. 

Use oF PuiaBLe SYNTHETIC MESH IN THE REPAIR OF HERNIAS AND TissuE Derects. Richard H. Adler, M.D., F.A.C.S., 
and Constante N. Firme, M.D., Buffalo, New York. 


COLLECTIVE REVIEWS 


MESENTERIC VascULAR Occ.usion. William E. DeMuth, jr., M.D., F.A.C.S., Carlisle, Penn., William T. Fitts, Jr., 
M.C., F.A.C.S., Philadelphia, Penn., Lewis 7. Patterson, M.D., Philadelphia, Penn. 

ConcENITAL CHOLEDOCHAL Cyst, witH A REporT OF 2, AND AN ANALYsIS OF 94 Cases. Fernando Alonso-lej, M.D., 
William B. Rever, Jr., M.D., and Daniel 7. Pessagno, M.D., F.A.C.S., Baltimore, Maryland. 


Abstracts of Current World Literature, Editorials, Book Reviews, The Surgeon at Work, The 
Book Shelf, and other special material will also appear throughout the year. 


I enclose $15.00 for a one year subscription beginning with 
[$2.00 Additional Postage outside United States and Canada] 


Subscribe Today! 


issue. 
Doctor. AN IDEAL GIFT... 
(PLEASE PRINT CLEARLY) 

FOR A COLLEAGUE, 
Address 

AN ASSOCIATE, 
City. Zone State A FRIEND 
Special Offer to: 

MEDICAL STUDENT [_ | INTERN [_]| RESIDENT [_] 


Remit Only $10.00 for a One Year Subscription, New or Renewal 


SURGERY, Gynecology and Obstetrics 


54 East Erie Street, Chicago 11, Illinois 
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help normalize prothrombin time before surgery 


In- “has a more prompt, more potent and more 
prolonged effect than the vitamin K analogues” * 


VITAMIN Kj 


Reduce the hazard of hemorrhage due to hypoprothrombinemia during 
or after surgery: tonsillectomy, obstetrical and gynecological procedures, / 
surgery of the newborn (especially prematures), neurosurgery, thoracic 
surgery, intestinal surgery, biliary tract surgery, rhinoplasty, surgery in any 
highly vascular area. 


Especially indicated in patients with obstructive jaundice, or when prothrombin 
level is depressed following administration of anticoagulants, barbiturates, 
salicylates, antibiotics, sulfonamides, or phenylbutazone. Can also 

be used postoperatively to combat hemorrhage due to hypoprothrombinemia. 


Dosage: Surgery—up to 50 mg. orally at least 24 hours preoperatively or up 

to 50 mg. intravenously at least 12 hours preoperatively to restore prothrom- 

bin to safer levels. 

Supplied: Tablets, 5 mg., bottles of 100. Emulsion, each 1-cc. ampul contains | 
50 mg., boxes of 6 ampuls. 


m@o MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
Mephyton is a trade-mark of MERCK & CO., inc. 


*Council on Pharmacy and Chemistry: New and Nonofficial Remedies, Philadelphia, J. B. Lippincott Co., 1956, p. 505. 
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anesthesia comes easily 


patient 
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a smooth induction...alone or as adjunct 


LOW CONCENTRATION—NO COUGHING —NERAVAL alone, given slowly and in 
low concentration, induces anesthesia quickly and smoothly. Coughing and 
hiccoughs may occur with high concentrations of the anesthetic, but 0.5 per 
cent in continuous drip, or 2.5 per cent solution injected slowly, generally 
avoids their occurrence. INDUCTION —Because of its rapid action, ultrashort 
duration and relative safety NERAVAL is well suited to induction of nitrous 
oxide anesthesia. SUPPLEMENTATION—Its capacity to maintain spontaneous 
respiration and to detoxify rapidly makes NERAVAL an excellent choice for 
supplementation of most any anesthetic-analgesic. PEDIATRICS—NERAVAL 
is nearly ideal for rectally induced basal anesthesia in young children be- 
cause it allows the maintenance or early return of spontaneous respiration. 


good control...no roller-coaster effect 


STEADY ANESTHESIA—In low concentrations NERAVAL easily maintains hyp- 
nosis in patients under regional anesthesia. The roller-coaster effect so 
often seen with thiopental or thiamylal is absent. Easy control assures that 
quick procedures may be done with less anesthetic “juggling.” 


ultrashort-acting... fewer side effects 


Except when used to induce anesthesia or to supplement appropriate anes- 
thetic-analgesics, NERAVAL is best in operations of short duration. Since the 
agent is very rapidly utilized, there is hardly any accumulation. The patient 
recovers, usually completely, within about 30 minutes. Fever, headaches, 
dizziness, nausea and vomiting are seen less frequently than with other 
thiobarbiturates and it takes relatively higher concentrations than with 
thiopental or thiamylal to produce them. | 


PACKAGING: NERAVAL Sodium Sterile Powder: vials of 1 and 2 Gm., boxes of 
6 and 25; vials of 5 Gm., boxes of 1 and 25. 


Reprints available on request 1. Boone, J. D.; Munoz, R., and Dillon, J. B.: Anesthesiology 17:284, 1956. 2. Zima, 
0.; von Werder, F., and Hotovy, R.: Anaesthetist 3:244, 1954. 3. Fitzpatrick, L. J.; Clarie, D’A., and Mersch, M. 
A.: To be published. 4. Blake, M. W., and Perlman, P. L.: J. Pharmacol. & Exper. Therap. 117:287, 1956. 5. Ayd, 
F, 3., Jr.: Neraval: A new anesthetic for electro-convulsive therapy, paper presented at Ann. Meet., Electro- 
sho: Research Association, Chicago, Ill., April 29, 1956. 6. Irwin, S.; Stagg, R. D.; Dunbar, E., and Govier, W. 
M.: J. Pharmacol. & Exper. Therap. 116:317, 1956. 7. Reifferscheid, M., and Dietmann, K.: Deutsche med. 
Wehnschr. 79:638, 1954. 8. Dietmann, K.: Deutsche med. Wchnschr. 79:1748, 1954. 


NER. sopium, brand of methitural sodium ne-s-128 Seloring 
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she'll be ready for abdominal surgery in 24 hours... 


Because 97% of the Mycifradin dose remains localized in the intestine, you can prepare 
your patient for bowel surgery with just 6 doses (12 tablets) over a 24-hour period. Re- 
sistant strains of organisms have not been a clinical problem with Mycifradin. 


ready for ambulation in 48 


Mycifradin antisepsis is maintained for as long as 4 or 5 days. Thus your patient is pro- 


tected against infection, healing proceeds rapidly and without complication. Forty-eight 
hours after the operation, the patient is usually free of fever and ready for ambulation. 


Whenever abdominal surgery is required, choose the specific protection of Mycifradin .. . 
or of Mycifradin-N (with nystatin) for additional protection against fungal outgrowth. 


The Upjohn Company 
Kalamazoo, Michigan 


SULFATE 


MP RADEMARK, REG. U. S. PAT. OFF. —THE UPJOHN BRAND OF NEOMYCIN the standard in preoperative bowel preparation 
62 
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‘HIGHER, FASTER levels 


Pen -VEE° 


Penicillin V Potassium, Wyeth 


LONGER levels 


timed release for long-lasting penicillin blood 
levels with only a single tablet q. 8 hours 


Pen-Vee’ L-A 


Penicillin V, Crystalline, Wyeth LONG-ACTING 


® 
Philadelphia 1, Pa. 


. ORAL PENICILLIN WITH INJECTION 


if 


in almost every common bacterial infection 


Potent—The antibacterial potency of 
blood concentrations which Ilosone assures 
is over three times greater than that ob- 
tained with erythromycin in coated tablets. 
Potent therapeutic levels are attained much 
faster (within thirty minutes) and are sus- 
tained several hours longer. 


Certain—lIlosone acts with the speed, po- 
tency, and certainty of parenteral anti- 
biotic performance but retains the safety 
and simplicity of oral administration. 


Safe—lIlosone assures unsurpassed free- 
dom from toxicity, allergic reactions, and 
side-effects and is well tolerated. 


Convenient— Usual dosage is one 250-mg. 
Pulvule® every six hours, but doses of 500 
mg. may be prescribed with safety when 
required. For optimum effect, administer 
on an empty stomach. (A 125-mg. Pulvule 
is supplied for pediatric use.) ' 
Available in bottles of 24 and 100. 


llosone ™ (erythromycin ester, Lilly)—as the propionate 


ELI LILLY AND COMPANY e¢ INDIANAPOLIS 6, INDIANA, U.S.A. 


832538 
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Picture of a man getting bad advice about his dandruff 


His friend means well, as friends always do. But his’ 
theories for the control of dandruff are constructed 
mostly from mail order advices, hints from his barber 
...and intuition. The sad part of it is that neither one 
of them thinks to mention it to his doctor. They simply 
don’t realize that dandruff—a medical problem—needs a 
medical answer. That’s when a word from you, and a pre- 
scription for Selsun, will be most appreciated. Lb Gott 


(Selenium Sulfide, Abbott) 


an ethical answer to a medical problem 


© 1958, ABBOTT LABORATORIES, NORTH CHICAGO, ILLINOIS 811023 
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2 IBEROL FILMTABS A DAY SUPPLY: 


: THE RIGHT AMOUNT OF IRON 
Ferrous Sulfate, U.S.P... |. 


PLUS THE COMPLETE B COMPLEX 
BEVIDORAL®, 1U.S.P. Unit (Oral): 
(Vitamin with tntrinsie Factor Concentrate, Abbott) 

Liver Fraction N.F...... 200 mg. 
Thiamine S mg. 
Nicotinamide. 30 mg. 
Pyridoxine Hydrochioride........;...3 mg. 
Caicium 6 mg. 
PLUS VITAMIN C 


another indication for 


potent antianemia therapy 


plus the complete B-complex CbGott 


4 

.. 1.05 Gm. 
Elementat Iron—210 mg.) L 
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A great amount of hand work by skilled craftsmen takes it out of the realm of mass 
production, and makes the Brown Electro-Dermatome an instrument of precision crafts- 
manship. 


The rigid stainless steel frame gives the necessary strength to make the instrument | 
sturdy and durable with cutting speed of 8000 strokes per minute. Adjustable width 
grafts from 13/4,” to 3’—thickness from split graft to full thickness. Controlled by foot 
switch—expendable low cost blades, and packed in compact steel carrying case. i| 


Surgeons are amazed at its speed, accuracy, and operating ease. No glue, cement, suc- 
tion cups or other burdensome accessories are required. As much as 350 square inches 
of skin have been cut from one patient at one time in less than five-minutes. Such speed 
and simplicity of operation is utterly impossible by any other method. | 


Brown Electro-Dermatomes are available either explosion proof (No. 901) or non ex- 
plosion proof (No. 666). 


A regular No. 666 now in use may be converted to an explosion proof model. Consult 
your Zimmer representative for complete information. 


Ask your Zimmer representative about trying a Brown Electro-Dermatome on approval. 


References: 


(1) Jack G. Webb, M.D., Howard E. Dorton, (2) Gerald H. Pratt, M.D. Surgical Correction | 
M.D., F.A.C.S. and D. Maurice Royalty, of Lymphedema with observatio on use 
M.D. The Brown Electro-Dermatome an in- Electric Dermatome. A.M.A. November 17, 
valuable aid in the care of major burns. 1951 Vo. 147, pp 1121-1126. 
. . The American Surgeon Vo. 19 No. 3, 
March 1953. 


(3) Irving A. Meeker, Jr., M.D. and William H. | 
Snyder, Jr. M.D., Modern Medicine, Sep- | 
tember 15, 1957. 


| Limmer ZIMMER MANUFACTURING CO. - WARSAW, INDIANA, U.S.A. 
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ing monilial vaginitis 


mands faste! 


STOP vulvar itching and burning faster 
GET quicker cures... 


with 


gentia-jel 


the true specific for monilial vaginitis 


Gentia-jel provides an unsurpassed monilial 
killing gel which disperses completely over the 
vaginal and cervical mucosa . . . penetrates into 
all folds... and bathes the vulvar labia. This 
soothing fungus and bacteria destroying gel 
provides fast gratifying relief of vulvar itching 
and burning, and results in quicker cures. 


Have the patient follow these simple steps: 
(1) Insert applicator and instill Gentia-jel on 
retiring. (2) Remove and discard applicator, 
place a pledget of cotton in the introitus and 
wear a perineal pad. 


Supplied 
In packages of 12 single-dose disposable applicators, 


Westwood Pharmaceuticals 
Division of Foster-Milburn Co. + Buffalo 13, New York 
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3efore your hospital 
sutures 
these facts... 


1. BASIC PRICES OF GUDEBROD non- 
absorbable sutures have not changed since 
1946. 


2. Real economy can be achieved by steri- 
lizing sutures purchased in bulk (in spools) in- 
stead of expensive fancy packages. 


3. You know the superior handling qualities 
and greater strength after sterilization of 
Gudebrod Cerethermic Finish. 


4. You and your O.R. team appreciate the 
convenience of Gudebrod Sg8G0g80g00 sutures. 


5. Champion Serum-Proof Silk and Hand-Craft 
cotton are available in many ‘“‘convenience”’ 
packages as well as spools. 


Make sure your purchasing department checks de- 
livered prices. And—for economy, convenience and 
satisfaction, you'll specify Gudebrod. 


GUDEBROD BROS. SILK CO., INC. 


Surgical Division : 225 West 34th Street, New York 1, N.Y. 
Executive Offices: 12 South 12th Street, Philadelphia 7, Penna. 


CHICAGO e BOSTON e LOS ANGELES 


| 
| 
| 
2 
| 
| 
r 
if 
| 
| 
| 
| 
| | 
| 


NOW AVAILABLE 


A Surgwal Library 


SURGERY 
Gynecology Obstetrics 


With International Abstracts of Surgery 


Volumes 1 to 107 

July 1905 to December 1958, inciusive 
in handsome buckram binding, 

gold stamped 

Specially priced at $2200.00 

domestic shipping charges included 


THIs IDEAL LIBRARY for the surgeon may be had in a 
color of buckram of your own choosing and without 
additional charge your name in gold lettering may be 
included on the binding. As it has taken us some time 
toaccumulate these issues we suggest your early inquiry. 


SURGERY, Gynecology e Obstetrics 


54 EAST ERIE STREETe CHICAGO 11, ILLINOIS 
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de Takats—Vascular Surgery 


Unsurpassed he!p on diagnosis and step-by-step surgical technique 


Ready ia January!—One of the world’s foremost 
vascular surgeons brings you a fully detailed and 
beautifully illustrated picture of how he manages his 
patients today. 

Dr. de Takats first considers fundamental prin- 
ciples—hemodynamics, vascular shunts, the vaso- 
motor apparatus, blood clotting, etc. 

Diagnostic techniques are then detailed—history 
taking; the reactive hyperemia test; diagnostic nerve 
blocks; arteriography; etc. Twenty-one types of 
vascular syndromes for which surgical intervention 
is indicated are discussed. Diseases of all vessels 
distal to the heart are covered. 


The step-by-step techniques of operations of value 
in vascular surgery are described and superbly 
illustrated—ligation of deep veins, arterectomy, pul- 
monary embolectomy, bypass procedures, lumbar 
sympathectomy, etc. 

At the recent American College of Surgeons meet- 
ing in Chicago, advance orders for this book made it 
the number one “best seller” at the Saunders booth. 
By Geza pe Takats, M.D., M.S., F.A.C.S., Clinical Professor of 
Surgery, University of Illinois College of Medicine; Attending 
Surgeon, Presbyterian-St. Luke’s Medical Center and Research 
and Educational Hospitals, Chicago. About 700 pages, 614” x 
9%”, with 382 illustrations. About $18.00. 

New—Ready in January! 


DePalma—The Management 
of Fractures and Dislocations 


A superb atlas that guides your every move with 1930 illustrations 


Ready in January!—Every step that Dr. DePalma 
takes in reduction, immobilization and post-reduc- 
tion management of fractures and other joint in- 
juries is faithfully depicted in this two-volume atlas. 

The author first discusses general principles of 
management. He then gives you the specific tech- 
niques for managing every type of fracture and dis- 
location that the surgeon and general practitioner is 
likely to meet—from dislocation of the scapula to 
fracture of the great toe. 

Illustrations run down one side of the page with 


TODAY! 


W. B. SAUNDERS Company, West Washington Square, Philadelphia 5 


Please send me the following when ready in January. Charge my account. 
[] de Takats—Vascular About $18.00 
|] DePalma—Management of Fractures and Dislocations............About $35.00 


instructions beside them. Preliminary remarks cover 
the peculiarities of each lesion, pathology, prognosis 
and complications. X-ray appearance of each lesion 
is depicted first. Then come the detailed, step-by- 
step maneuvers involved in successful reduction. 

Any physician who is ever called upon to manage 
a fracture will want this work close by. 


By Anruoxy F. DePatma, M.D., James Edwards Professor of 
Orthopedic Surgery, Jefferson Medical College. Two volumes 
totalling about 1016, pages, 942” x 12%”, with about 1930 
illustrations. About $35.00. New —Ready in January! 


$G012-58 
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p tamidob ¢ acid salt of 2-dimethylaminoethanol 


The effects of ‘Deaner’ are unlike those of other 
energizers. After coming on gradually, effects are 
prolonged...free from hyperirritability, jitteri- 
ness or emotional tension...free from excessive 
motor activity... free from loss of appetite... free 
from elevation of blood pressure or heart rate 
...free from sudden letdown on discontinuance 
of therapy. 


‘Deanera totally New Molecule 


has proved to be of value in the alleviation of a wide 
variety of emotional disturbances.! It is indicated in 


chronic fatigue states 
mild depression 
chronic headache 
migraine 
neurasthenia 


behavior problems and 
learning defects in children 


‘Deaner’produces greater daytime energy, 
better ability to concentrate, and a more 
affable mood.? It promotes sounder sleep.? 
In children it enhances adaptability and 
lengthens attention span.?® 


Another First 


NORTHRIDGE, 
CALIFORNIA 
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1. Atrophic Endometrium 
No treatment. 


2. Secretory Endometrium (100 X) 
After “Premarin”* 3.75 mg. daily x 20 days 
Progesterone 25 mg. I.M. x 4 days. 
Note improvement. 


3. Secretory Endometrium (200 X) 
After “Premarin” 3.75 mg. daily x 20 days 
“Colprosterone” 50 mg. daily x 5 days. 
Note development of characteristic 
secretory endometrium. 


The only dosage form of progesterone 
combining convenience of administra- 
tion with a high degree of effectiveness 
for greater patient acceptability. 


“Colprosterone” therapy provides: 


¢ freedom from pain and inconvenience 
of injection 

* continuity of therapy where uninter- 
rupted treatment is necessary 


* more predictable response than with 
oral, buccal or sublingual therapy 


* better patient acceptability than with 
any other dosage form 


AYERST LABORATORIES * NEW YORK, N. Y. * MONTREAL, CANADA 


Literature with complete dosage regi- 
mens for amenorrhea, habitual abortion, 
premenstrual tension and other indica- 
tions available on request. 


Supplied: No. 793 — 25 mg. vaginal 
tablets (silver foil), No. 794 — 50 mg. 
vaginal tablets (gold foil), boxes of 30. 
Combination package — 15 vaginal tab- 
lets with applicator. 


Each tablet is individually and hermet- 
ically sealed: Presented in strips of 3 
units, detachable as required. 


*“Premaring Tablets (Conjugated estrogens 
equine) 


f 
| 
| 
| 

| 
| 
| 
| 
- | 


for routine treatment of commonly encountered infections 
and effective therapy in Upper Respiratory 
and Genitourinary Infections. 


BROADEN THE THERAPEUTIC RANGE 
STRENGTHEN ANTIBIOTIC ACTIVITY 
REDUCE INCIDENCE OF SECONDARY INFECTION 
MINIMIZE EMERGENCE OF RESISTANT STRAINS 
SIMPLIFY ADMINISTRATION 
DECREASE COST OF MEDICATION 
REDUCE TIME OF TREATMENT 
HASTEN RECOVERY 


“The combination of penicillin with streptomycin [as in Combiotic] broadened the spectrum 
of activity ... most important, made it possible, because of an additive antimicrobial effect, 
to treat infections not susceptible to the individual drugs alone.” ! 

Available in three formulations for greater convenience and individual therapy: 


comBiotic P-s (dry powder) 0.5 Gram Formula 
300,000 units penicillin G procaine crystalline and 100,000 units buffered penicillin G potassium 


crystalline plus 0.5 Gm. dihydrostreptomycin sulfate in each dose. Available in one and five 
dose vials. 


ComBIOTic P-s (dry powder) 1.0 Gram Formula 

300,000 units penicillin G procaine crystalline and 100,000 units buffered penicillin G potassium 
crystalline plus 1.0 Gm. dihydrostreptomycin sulfate in each dose. Available in one and five 
dose vials. 


COMBIOTIC AQUEOUS SUSPENSION (ready to inject) 
in 5 dose “drain-clear” 10 cc. vials 400,000 units penicillin G procaine crystalline and 0.5 Gm. 
dihydrostreptomycin sulfate in each 2 cc. dose. Also available in Steraject® disposable cartridges. 


Science for the world’s well-being PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. 


Brooklyn 6, N.Y. 
1. Welch, H.: Antibiotic Med. 3:375.1956 
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Less restricted* sedation... 


preoperatively, for instance 


“One hour prior to surgery, twenty-five pa- 
tients were given one-half to one gram of 
Doriden. Ten of the twenty-five patients slept 
on the stretcher while waiting to be wheeled 
into the operating room... . the remaining 
patients seemed to have the calm indiffer- 
ence that is found in partially narcotized 
patients. There was no respiratory depres- 
sion. The drug provided very satisfactory pre- 
operative sedation.” 


*SEDATION WITH DORIDEN IS LESS RESTRICTED 
because, unlike barbiturates, it is not contra- 
indicated where renal and hepatic disorders 
are present; unlike many barbiturates, 
Doriden rarely causes pre-excitation; unlike 
barbiturates traditionally used for sedation, 
Doriden is metabolized quickly, thus rarely 
produces “hangover” and “fog.” 


SUPPLIED: Tascets, 0.125 Gm., 0.25 Gm. and 0.5 Gm. 


1. Matlin, E.: M. Times 84:68 (Jan.) 1956. 
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CHLOROTHIAZIDE 


BECKER, M. C., Simon, F. and Bernstein, A.: J. Newark Beth Israel Hosp. 
9:58 (January) 1958. 


“On chlorothiazide the response was striking with . . . improvement in cardiac 
status and loss of toxic symptomatology. . . . One of the most important effects 
of the potent oral diuretic was the smooth continuous diuresis. There was less 
fluctuation in the weight . .. marked diminution in the number of acute 
episodes of congestive heart failure such as paroxysmal dyspnea and 
pulmonary edema. . . . [DIURIL] appeared as potent a diuretic as parenteral 
mercurials and indeed in some patients it was effective when parenteral 
mercurials failed. . .. We have encountered no patient who once responsive to 
chlorothiazide later developed resistance to it.” 


DOSAGE: one or two 500 mg. tablets DIURIL once or twice a day. 


SUPPLIED: 250 mg. and 500 mg. scored tablets DIURIL (chlorothiazide) ; 
bottles of 100 and 1,000. 


MERCK SHARP & DOHME inision of MERCK & CO., INc., Philadelphia 1, Pa. DP 
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pulmonary 
edema 


ANY INDICATION FOR DIURESIS 1S AN INDICATION / 
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' Kraurosis and Leukoplakia Vulvae, 
Pruritis Vulvae et Ani, Postmenopausal 


E IN DERMATOLOGICALS 


DOME CHEMICALS INC. 


125 West End Avenue, New York 23 
66s N. Rebertson Bivd.,Los Angeles 46 - 2765 Bates Road, Montreal 
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LE” -HYDROCORTIS IE-EST NE- RILAM INE i -SYN THETIC > VIT. 

Stops itching instantly and completely. 

a Restores skin to normal softness and pliability. . 

= Tends to negate necessity for surgery | 

ki az kor | kia Vulvae 

in Kraurosis and Leukoplakia Vulvae. 

Supply: With “2% hydrocortisone in 0z. and oz. tubes IW EXCLUSIVE 

1% hydrocortisone in 0z. tubes 
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Infinifely sharper vision in cystoscopy is now assured for 
those eyes with reduced power of accommodation, with 
the newly developed focusing telescopes available in 
A.C.M.|. optical instruments. A focusing adjustment on 
each telescope enables both near-sighted and far-sighted 
operators to obtain a more precise view of the enfize 
field without eyestrain — free from any handicap of 
eyeglasses. A twist-of the knob adjusts the setting 
through a range of approximately plus 4 or minus 4 
diopters. Workmanship, of course, is of the highest 
quality —a trademark of all A.C.M.I. instruments for 
over half a century. 


For further information, consult 
your dealer or write to A.C.M.1. 


FREDERICK J. WALLACE, President 


Pelham Manor (Pelham), N. Y. 


NOW- greater precision in cystoscopic vision with 
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non-adhering dressing 


that is 


effective on 
any type of 
surgical 
lesion 


ADAPTIC Non-Adhering Dressing 
is a specially woven viscose fabric 
impregnated with a non-occlusive, 
non-irritating oil-in-water emulsion 
in such a way that the pores remain 
100% open. This obtains maximal 
drainage while avoiding wound 
adherence. 

ADAPTIC Non-Adhering Dressing 
is excellent for all types of wounds 
such as burns, skin grafts, plastic 
surgery, colostomies, ileostomies, 
open ulcers, and cases where pack- 
ing is needed. 
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»n-adhering, porous, 
events maceration 
This dramatic unretouched photograph shows John- 
son & Johnson’s new ADAPTIC Non-Adhering Dressing 
being removed from an infected burn wound which is 
partially grafted. Notice that there has been no adher- 
ence — the new tissue is healthy and undamaged. 


Sizes available — 3” x 3”, 3” x 8”, 3” x 16” 


2w available in sterile non- 
« Ahering packing strips 

The most effective packing strip ever developed! 
Whether used for simple nose bleed or surgery, the 
drainage flows through the mesh construction of non- 


absorbent fibers and does not coagulate. Available in 
Y2”,1”,2” widths. 


Guaranteed sterile 


ANCTHER QUALITY PRODUCT FROM THE RESEARCH LABORATORIES OF 


STERWE” 


Non. 
Packing striP 


yards 


© J&J 1958 
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hasten 
recovery 
from 
barbiturate 
anesthesia 


Bringing the surgical patient out of barbiturate anesthesia 
swiftly, and returning him within minutes to a state of reas- 
suring awareness, is now more readily possible. It can be 
accomplished with newly available parenteral Ritalin given 
right after surgery. Parenteral Ritalin is an eminently safe yet 
potent stimulant, unrelated to the amphetamines. By hasten- 
ing recovery from anesthesia, Ritalin can prevent certain post- 
operative complications, lighten the recovery room work load 
and allay the anxieties of the patient's relatives. 

According to one clinical investigator,* “This drug aids con- 
siderably in shortening recovery time in anesthesias which 
necessitate the use of barbiturates.” 

Also useful for counteracting barbiturate overdosage or 
overtranquilization. 

*Turner, E. R.: Personal communication. 


SUPPLIED: INsecTABLe SOLUTION: Multiple-dose Vials, 10 ml., each vial containing 100 mg. 
Ritalin hydrochloride in lyophilized form, accompanied by a 10-ml. vial of sterile solvent. 


CIBA 


SUMMIT, N. J. 


2/2517™K 


hydrochloride 
hloride CIBA) 
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shock? 


OPERATION POSSIBLE 


Levophed 


natural 
Levophed raises blood pressure 
in seconds, makes the “‘inoper- antishock 
able” patient in shock operable. 


Life-saving Levophed is effec- pressor 
tive even when transfusions 

fail. Its dependable vasopressor hormone 
action converts the “poor risk” 
patient to a good risk. 


ife-saving 


bitartrate 


“,..the most satisfactory form of treatment to date” 


1. Briller, S.A.: M. Clin. North America 41:619, May, 1957. - 


(pithrop LABORATORIES, New York 18, N. Y. 


Levophed (brand of levarterenol), trademark reg. U.S. Pat. Off. 
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§ prompt, aggressive 
antibiotic action 
aa reliable defense against 


monilial complications 


both are often needed when 


bacterial infection occurs 


for a direct strike at infection 
Mysteclin-V contains tetracycline phosphate complex 


It provides a direct strike at all tetracycline-susceptible organisms (most pathogenic bacteria, certain rickett- 
sias, certain large viruses, and Endamoeba histolytica) . 


It provides the new chemical form of the world’s most widely prescribed broad spectrum antibiotic. 


It provides unsurpassed initial blood levels — higher and faster than older forms of tetracycline — for the most 
rapid transport of the antibiotic to the site of infection. 


for protection against monilial complications 
Mysteclin-V contains Mycostatin 


It provides the antifungal antibiotic, first tested and clinically confirmed by Squibb, with specific action against 
Candida (Monilia) albicans. 


It acts to prevent the monilial overgrowth which frequently occurs whenever tetracycline or any other broad 
spectrum antibiotic is used. 


It protects your patient against antibiotic-induced intestinal moniliasis and its complications, including vaginal 
and anogenital moniliasis, even potentially fatal systemic moniliasis. 


MYSTECLIN-V 


Squibb Tetracycline Phosphate Complex (Sumycin) and Nystatin (Mycostatin) 


Capsules (250 mg./250,000 u.), bottles of 16 and 100. Half-strength Capsules (125 mg./125,000 u.), bottles of 16 and 100. 
Suspension (125 mg./125,000 u. per 5 cc.) 60 cc. bottles. Pediatric Drops (100 mg./100,000 u. per cc.). 10 cc. dropper bottles. 


SQuiss 


Squibb Quality — the Priceless Ingredient 


©, ‘sumycin’® ano “mycostatin’ ® ane TRADEMARKS 
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and unmatched comfort 
Extra fullness at base of thumb allows full hand closure withou a : 
® 
“A/DIVISION OF BECTON, DICKINSON AND COMPA Camtom, 
4 


Camp fabric lumbosacral supports play an 
important part in the conservative treat- 
men of orthopedic conditions. They steady 
and limit the motions of the joints, liga- 
ments and muscles in injuries and diseased 
conditions of the low back. Available 
without or with steel upright reinforce- 
ments or with the Camp spinal brace as 
needed. 


Camp’s Lumbosacral Supports are scien-— 
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tifically designed to give a secure fit to the 
pelvic girdle, the upper lumbar and the 
low dorsal spine, including the entire ab- 
domen in front, thus giving maximum 
lumbar spine support with the greatest 
patient comfort. 


Camp trained fitters will give your patients 
immediate service according to your spe- 
cific prescription. 


S. H. CAMP and COMPANY 


Jackson, Michigan 
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400 mg. MILTOWN® + 0.4 mg. CONJUGATED 200 mg. MILTOWN ® + 0.4 mg. CONJUGATED 
ESTROGENS (equine) ESTROGENS (equine) 


Miltown acts immediately to 
= relieve emotional symptoms 


® relax skeletal muscle; relieve 
tension headache and low back pain 


Conjugated estrogens (equine) 
= help restore endocrine balance 
= relieve vasomotor and metabolic 
disturbances 
SUPPLIED: Bottles of 60 tablets. 


Should be adjusted to individual requirements. 


WALLACE iy) LABORATORIES, New Brunswick, N. J. 


CMP-8170-128 


DOSAGE: 1 tablet t.i.d. in 21-day courses with one week rest periods. 


Literature and samples on request. 
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DESITIN 


. hemorrhoidal. 


SUPPOSITORIES 


pe cod liver oil 


a suppository, such as Desitin, reduces straining at the 
stool by lubricating the anal canal.! 


conservative treatment is indicated! for mild to 
moderate symptoms of simple hemorrhoids, fissures, 
cryptitis, pruritus ani...in pregnant and other patients. 


DESITIN SUPPOSITORIES lubricate, soothe, protect, ease 
pain, itching...and aid healing (with Norwegian cod liver 
oil, rich in vitamins A and D and unsaturated fatty acids). 
Free from drugs which might mask serious rectal disease. 


Write for samples and literature!-3 


DESITIN CHEMICAL COMPANY 
812 Branch Ave., Providence 4, R. I. 
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nausea 


postoperatively 


e in pregnancy when 


vomiting is persistent 


e following neurosurgical 


diagnostic procedures 


fo Ir e in infections, intra-abdominal 
disease, and carcinomatosis 


e after nitrogen mustard therapy 


and vomiting 


VESP 


Squibb Triflupromazine 


provides prompt, potent, and long-lasting control 


capable of depressing the gag reflex 


effective in cases refractory to other potent antiemetic agents 
may be given intravenously, intramuscularly and orally 


no pain or irritation on injection 


ANTIEMETIC DOSAGE: 

Intravenous: 8 mg. average single dose 
Dosage range 2-10 mg. 

Intramuscular: 15 mg. average single dose 
Dosage range 5-15 mg. 

If subsequent parenteral dose is needed, 
one-half the original dose will usually suffice 
Oral: 10-20 mg. initially; then 10 mg. t.i.d. 


SUPPLY: 


Parenteral solution —1 ce. ampuls (20mg./cc.) , 
1 cc. multiple dose vials (20 mg./cc.) 

Oral tablets —10 mg., 25 mg., 50 mg., 

in bottles of 50 and 500 


SQUIBB 


Squibb Quality — The Priceless Ingredient 


{VESPRIN’ 19 A SQUIBD TRAOEMARE 
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4-hour blood levels 


on a SINGLE intramuscular dose, 
in minimal injection volume 


This achievement is made possible by the unique solubility of TETREX (tetracycline 
phosphate complex), which permits more antibiotic to be incorporated in less volume 
of diluent. Clinical studies have shown that injections are well tolerated, with no more 
pain on injection than with previous, less concentrated formulations. 


TETREX Intramuscular ‘250’ can be reconstituted for injection by adding 1.6 cc. of 
sterile distilled water or normal saline, to make a total injection volume of 2.0 cc. 
When the entire 250 mg. are to be injected, and minimal volume is desired, as little as 
1.0 cc. of diluent need be used. (Full instructions for administration and iene for 
adults and children, accompany packaged vial.) 


Each one-dose vial of TETREX Intramuscular ‘250’ contains: 
TETREX (tetracycline phosphate complex) (tetracycline HCI activity) 250 mg. 
Xylocaine* hydrochloride 40 mg. 


plus ascorbic acid 300 mg. and magnesium chloride 46 mg. as buffering agents. 
*® of Astra Pharm. Prod. Inc. for lidocaine 


SUPPLY: Single-dose vials containing TETREX — tetracycline phosphate complex — each 
equivalent to 250 mg. tetracycline HCI activity. Also available in 100-mg. single-dose vials, 


JRISTOL LABORATORIES INC., SYRA 
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new cull potent narcotic analgesic 


ANILERIDINE 


unsurpassed even for a 


® orally potent ® consistently 


gives profound relief 
© minimal side effects 


Additional information to physicians on request. 
Subject to Federal Narcotic Law. MERCK SHARP & DOHME 
LERITINE is a trade-mark of Merck & Co., Inc. DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


There is only one 
JEWETT BRACE... 


Many braces are locally made for hyperextension of the spine 
and some have merit. 


The JEWETT BRACE has been clinically proven in thousands of 
cases as equal to or superior to a plaster hyperextension cast 
for uncomplicated compression fractures of the spine. 


Through your bracemaker— 
or literature, reprints and 
measuring charts upon request. 


We know of no other brace of this type which has such wide 
acceptance and approval and may be prescribed with equal 
confidence. 


All JEWETT BRACES are so labeled in gold on the lumbar pad. 


FLORIDA BRACE CORPORATION 
Winter Park, Florida 


92 


i 
j 
| 
i 
i 
j 
4 
: 
EEE | 
ihe 
H 
awe 
i 
1 


Dialogue from a small patient... 


BICILLIN’ 


ORAL SUSPENSION Philadelphia 1,Pa. 
Benzathine Penicillin G (Dibenzylethylenediamine Dipenicillin G) 


SUPPLIED: 

Cherry flavor—300,000 units per 5-cc. teaspoon- 
ful, bottles of 2 fl. oz. 

Custard flavor—150,000 units per 5-cc. teaspoon- 
ful, bottles of 2 fl. oz. 


\ANS'* 


This advertisement 
conforms to the Code 
for Advertising of the 
Physicians’ Council 
for Information on 
Child Health 


PENICILLIN WITH 


A, SURETY FACTOR 
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Ans 
the 


| retractor 


blades 


EXPANDABLE BLADE RETRACTOR 
RETRACTION UP TO WIDE 


wider blades afford a larger and more 
dependable barrier between the packed in- 
testines and the operative field, thus per- 
mitting the use of lighter anesthesia. 


there is less handling of organs—hence less 
post-operative distension. Also fewer lap 
packs are needed. 


this unique blade offers the surgeon a range 
of retraction widths from.25%” to 5144”— 


LECK 68 YEARS OF KNOWING HOW 
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all controlled by merely sliding front and 
back blades. 


the new Wexler Expandable Blade Retrac- 
tor, made of the finest Weck Stainless Steel 
fits all standard retractor frames including 
the Wexler and the Balfour. Also ideal as a 
hand retractor. 


EDWARD WECK & COMPANY 
DIVISION OF STERLING PRECISION CORP. 


135 JOHNSON STREET, BROOKLYN 1, N.Y, 


WECK 


Manufacturers of Fine Surgical Instruments and Hospital Specialties « Instrument Repairing 
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MOST CONSISTENTLY EFFECTIVE 
AGAINST STAPHYLOCOCCI 


CHLOROMYCETIN 


COMBATS MOST CLINICALLY IMPORTANT PATHOGENS 


IN VITRO SENSITIVITY OF 668 STRAINS 


OF STAPHYLOCOCCI TO CHLOROMYGETIN AND 
OTHER WIDELY USED ANTIBIOTICS 


FOUR 


A ANTIBIONG® 


ANTIBIOTIC ANTIBIOTIC D 
82.0% 


*Adapted from Markham, N. P, & Shott, H. C. W.: 
New Zealand M¥J. 57:55, 1958. 


ex. 


CHLOROMYCETIN (chloramphenicol, Parke-Davis) is a potent therapeutic agent 
and, because certain blood dyscrasias have been associated with its administration, 
it should not be used indiscriminately or for minor infections. Furthermore, as with 
certain other drugs, adequate blood studies should be made when the patient 
requires prolonged or intermittent therapy. 


PARKE, DAVIS & COMPANY - DETROIT 32, MICHIGAN 
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BONADOXIN 
STOPS 
MORNING 
SICKNESS, BUT.. 


Highest percentage of relief: 

In Drugs of Choice’, clinical data 
on several therapies for nausea 
and vomiting of pregnancy is 
summarized. BONADOXIN afforded 
the highest percentage of relief 
in the “excellent” (79%) and 
“good” (16%) combined 
categories. The majority of cases 
were completely controlled in 
the first week of treatment, 
almost all on one tablet nightly. 
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Safe, too: 

BONADOXIN doesn’t “‘stop” the 
patient. It is free of side effects 
commonly associated with 
overpotent antinauseants. 
Goldsmith, reporting on 620 
controlled cases, states that 
“toxicity and intolerance 

[are] zero.’* 


Now 

9 available in tablet or drop form. | 

Dosage: usually one tablet or one tsp. 

, (5 cc.) at bedtime. Severe cases may require | 


another dose on arising. 

Supplied: tiny pink-and-blue tablets, 
bottles of 25 and 100. Bonadoxin Drops in 
30 cc. dropper bottles. 


Each tiny pink-and-blue Bonadoxin tablet contains: H 
Meclizine HCI (25 mg.) 
...for symptomatic relief i 
Pyridoxine HC] (50 mg.) 
...for metabolic action and prompt 
antinauseant effect. 


Infant colic? | 


Non-narcotic Bonadoxin Drops stop colic | 
in about 85% of cases. 
Each cc. contains: 


4 | Meclizine Dihydrochloride. . .8.33 mg. 
Pyridoxine Hydrochloride. . .16.67 mg. | 
e Dosage: 


under 6 months 0.5 ce. 
2 or 3 ti 
6 ths to2 years 1.5 to 2 cc. daily, on 
2 to 6 years 3 cc. Fai | 
dults and children u 
ons years 1 teaspoon (5 cc.) water 
Supplied: 
fruit-flavored, clear green syrup in 30 cc. 
dropper bottles. 
#EW YORK 97, ¥. References: 1 Drugs of Choice 1958-1959, 
t. s, 7. 
2. Goldsmith, J Med. 
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significant THE DRAM ATIC 


anterest 


ADVANTAGES 


surgeon 


NEW PROSTHESES 


Prostheses of this remarkable material (purified white Teflon) are completely inert, 
low tissue reactivity with the lowest order of tissue reactivity of any known synthetic graft fiber. 


retention of In retention of strength, Teflon also exceeds any other known graft, natural or 
strength with age synthetic. Prostheses are subject to no degradation when implanted. 


Teflon is so indestructible and insoluble that chemists have called it ““dragon-fur.” 
virtually indestructible It will not deteriorate by hydrolysis, oxidation, degradation by acids, alkalis, 
organic chemicals or fluids. 


Maximum and unapproached; ensuring against any fibers cutting each other when 
flex abrasion resistance the implant is repeatedly flexed. 


Prostheses of Teflon are produced with a controlled degree of 
porosity so that they become a matrix embedded in surrounding tissue; further, fibrin’s acceptance of Teflon 
results in both rapid formation and good adhesion of the fibrin lining. Tefion grafts heal most rapidly; 
2 to 3 weeks, in contrast to 4 to 8 months for other synthetic prostheses. The final healed graft is soft and pliable 

i i 1 .) fibrin lining. 
with a thin (average 1 mm.) fibrin lining Teflon Prostheses are available in the following forms: 
Arterial Grafts * — Produced in either knitted or woven form. Seamless structure and uniform crimping gives the 
desired degree of longitudinal elasticity. Non-Kinking; easily sutured and do not run, ravel or fray. Developed by 
W. Sterling Edwards, M.D. 
Bifurcated Aorta Grafts*— (Edwards) Knitted or woven form. Limbs are crimped to allow flexing, without 
kinking, so that the graft can be used as a by-pass as well as a replacement graft. (Available in November). 
interlocked Mesh * — To support adjacent tissue in the repair of large defects. Has porous mesh which, in contrast 
to tightly meshed impervious materials, permits drainage and ingrowth of fibrous tissue that is essential for wound 
healing. Special stitch allows cutting to any shape without heat sealing the cut edges; and it may be sutured near 
the cut edges. Developed in cooperation with J. Harold Harrison, M.D. 
Intra-Cardiac Patches* — (Edwards) For the repair of cardiac defects and general open heart surgery. Low 
degree of porosity. Interlocked stitches permits cutting and suturing near edges without danger of fraying. 


Write for illustrated brochure T-586 for complete information and reference material on Teflon Prostheses. 


Manufactured by United States Catheter & Instrument Corp. ¢ Distributed by ©. R. BARD, INnc., SUMMIT, N. J. 
*Patents Applied For * © TEFLON is the Du Pont trade name for its tetraflorethylene resin and fiber. 
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HERNIATED DISK 
Radiographs—before surgery. 
(For photographs of surgery—turn page.) 


Routine lateral radiograph shows loss of normal 
lumbar lordosis, also spur formation. 


Recording 


invisible... 


and visible 


How radiography and photography com- 
plete the picture... help to accelerate 
medical progress, aiding diagnostician. 


surgeon, teacher and student. 


Here on this page and the page following you 
see highlights of an operation for the correction 
of a herniated intervertebral disk. First. radio- 
graphs that aid neurosurgeon and orthopedist 
in diagnosis, help guide the surgeon's fingers... 
then, color photographs of the surgery. 


z 


Lateral radiograph (patient supine) with 
opaque oil in subarachnoid area shows 
anterior filling defect at the L4-5 disk space. 


root sheath at L4-5 disk space. 


The complete picture is. invaluable to medical 
progress. Radiographs and photographs work 
together to show what was seen and done. Such 
illustrations can be reviewed again and again 


... months, years later... in conferences, class- 


rooms, and lecture halls: and they can be y 
reproduced in textbooks and journals. 


"Kodak 


TRADEMARK 


The cost? Small, considering the 
value of the documented results. 


AP and oblique views show lack of filling of the nerve 
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HERNIATED DISK 


Photographs—surgical procedure. 


Muscle stripped, showing lamina Ligamentum flavum removed and An 
and interlaminar spaces. dura exposed. 


Nerve root retracted; disk sequestrum extrudes 
spontaneously, 


Disk sequestrum being withdrawn. Final closure. 


For Radiography: Kodak Royal Blue Medical \-ray Film and Kodak 
\-ray processing chemicals meet the most exacting requirements. They 
are always dependable—uniform, Quality-controlled—rigidly tested — 
they are made to work together. 


For Color Photography: Kodachrome 
Films for miniature and motion-picture 
cameras: Kodak Ektachrome Films and 
Kodak Ektacolor Films for sheet-film 
cameras; Kodak Ektachrome Films for 


i» 


roll-film and miniature cameras: Kodacolor 
Films for roll-film cameras and cameras 
accepting No, 828 film. Kodak color 
print materials are also available. 


Order Kodak x-ray products from your Kodak x-ray dealer. 
Kodak photographic products from your Kodak photographic dealer. 


—Bkodiak EASTMAN KODAK COMPANY, Medical Division, Rochester 4, N.Y. 


TRADE MARK 


Incision. 
— Dura retracted, exposing flattened nerve root. 
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Watch for These Outstanding Features 


In Future Issues of 
SURGERY, Gynecology and Obstetrics 
With International Abstracts of Surgery 


ORIGINAL ARTICLES 


Tumors OF THE INTRAORAL AccEssoRY SALIVARY GLANDS. Frank Vellios, M.D., and William G. Shafer, D.D.S., In- 
dianapolis, Indiana. . 

ParHoLocic CHANGES OccuRRING IN SEVERE ReFLux Esopuacitis. Richard N. Moersch, M.D., F. Henry Ellis, Jr., 
M.D., F.A.C.S., and John R. McDonald, M.D., Rochester, Minnesota. 

An ANALysIs OF RuPTURE OF THORACIC ANEURYSMS SUBSEQUENT TO ABDOMINAL ANEURYSMECTOMY. Elliot Senderoff, 
M.D., Lester Blum, M.D., and Ivan D. Baronofsky, M.D., New York, New York. 

A Cancer DETECTION SURVEY OF CARCINOMA OF THE LUNG AND FEMALE PELVis AMONG NAvajos ON THE Navajo 
InpIAN RESERVATION. Clarence G. Salsbury, M.D., F.A.C.S., Forrest H. Howard, M.D., Paul S. Bassford, jr., M.D., 
G. R. Atkinson, M.D., and Rex W. Green, M.D., Phoenix, Arizona. 

OssTETRICAL VIEWPOINTS UPON THE RH Factor. Warren M. Jacobs, M.D., F.A.C.S., Houston, Texas. 

UroepITHELIAL Linep SMALL BoweL As A URETERAL SusstituTE. Leonardo S. J. Martin, M.D., James H. Duxbury, 
M.D., and Wyland F. Leadbetter, M.D., F.A.C.S., Beston, Massachusetts. 

Putse TRANSMISSION THROUGH Grarts. F. N. Niguidula, M.D., T. I. Jones, M.D., and W. Andrew Dale, M.D., F.A.C.S., 
Rochester, New York. 

ConGENITAL DEFICIENCY OF THE ABDOMINAL MUSCULATURE AND OpstRUCTIVE Uropatuy. John H. McGovern, M.D., 
and Victor F. Marshall, M.D., F.A.C.S., New York, New York. 

THE MANAGEMENT OF MassivE HEMORRHAGE FROM DIVERTICULAR DisEASE OF THE COLON. Charles M. Earley, Jr., 
Captain, USAF (MC), Richmond, Virginia. 

ARTERIAL Bypass BELOW THE KNEE. George C. Morris, Jr., M.D., Michael E. DeBakey, M.D., Denton A. Cooley, M.D., 
and E. Stanley Crawford, M.D., Houston, Texas. 

Enp REsULTs IN THE CoMBINED (COMMANDO) OPERATION FOR MoutH Cancer. H. Mason Morfit, M.D., Denver, 
Colorado. 

THE TECHNIQUE OF SyNCHRONOUS (Two TEAM) ABDOMINOPERINAL PELvic EXENTERATION. Herbert E. Schmitz, M.D., 
F.A.C.S., Robert L. Schmitz, M.D., F.A.C.S., Charles J. Smith, M.D., F.A.C.S., and John 7. Molitor, M.D., Chicago, 
Illinois. 

Use or PuiaBLE SYNTHETIC MESH IN THE Repair OF HERNIAS AND TissuE Derects. Richard H. Adler, M.D., F.A.C.S., 
and Constante N. Firme, M.D., Buffalo, New York. 


COLLECTIVE REVIEWS 


MESENTERIC VascuLaR Occtusion. William E. DeMuth, Jr., M.D., F.A.C.S., Carlisle, Penn., William T. Fitts, Jr. 
M.C., F.A.C.S., Philadelphia, Penn., Lewis T. Patterson, M.D., Philadelphia, Penn. 

ConGENITAL CHOLEDOCHAL Cyst, WITH A REPORT OF 2, AND AN ANALYSIS OF 94 Cases. Fernando Alonso-lej, M.D., 
William B. Rever, Jr., M.D., and Daniel 7. Pessagno, M.D., F.A.C.S., Baltimore, Maryland. 


Abstracts of Current World Literature, Editorials, Book Reviews, The Surgeon at Work, The 
Book Shelf, and other special material will also appear throughout the year. 


I enclose $15.00 for a one year subscription beginning with 
Subecolie Ve day ! [$2.00 Additional Postage outside United States and Canada] 


issue. 


AN IDEAL GIFT... Doctor. 
FOR A COLLEAGUE, 


(PLEASE PRINT CLEARLY) 


Address 

AN ASSOCIATE, 

A FRIEND City Zone State 
Special Offer to: 


MEDICAL STUDENT [_] INTERN [_]| RESIDENT [_| 


Remit Only $10.00 for a One Year Subscription, New or Renewal 


SURGERY, Gynecology and Obstetrics 


54 East Erie Street, Chicago 11, Illinois 
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In diagnostic or surgical procedures, suriTaL sodium provides maximum conven- 
ience for the surgeon and for the anesthesiologist without sacrificing the safety 
or comfort of the patient. suritat sodium offers the OR team and the patient these 
specific advantages: rapid, smooth induction - evenly sustained surgical plane of anesthesia 
prompt, pleasant recovery - laryngospasm and bronchospasm reduced in frequency and severity 


Detailed information on suritat sodium (thiamylal sodium, Parke-Davis) is available on request. 


FOR THE OR TEAM AND THE PATIENT...SAFETY, COMFORT, CONVENIENCE 


ultrashort-acting intravenous anesthetic sodium 


A 


PARKE, DAVIS & COMPANY  [P): DETROIT 32, MICHIGAN 
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IN THE LABORATORY AND CLINIC 


an indispensable aid in 


monthly issues of the Journal. 


research 


THE JOURNAL OF THE NATIONAL 
CANCER INSTITUTE serves primarily 
to elucidate the cancer problem, but 
many of the studies reported in its pages 
add to basic scientific knowledge in gen- 
eral and provide leads to solving prob- 
lems outside the cancer field. 

Thus, the Journal is a valuable re- 
search aid for investigators in the whole 
range of the biological sciences and med- 
icine. Its content is representative of 
cancer research throughout the world, 
including laboratory and clinical re- 
search, epidemiology and cancer control. 
Occasionally entire issues are devoted to 
the proceedings of scientific conferences 
or symposiums. 


An individual subscription assures you of prompt and ready access to the 
Check or postal money order payable to the 
Superintendent of Documents should be sent with the form below. 


WasnHincton 25, D. C. 


months, $20.! 


1In the U. S., Canada, and Mexico. 
In other countries, $25 
for 12 months. 
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SUPERINTENDENT OF DOCUMENTS 
U. S. GovERNMENT PRINTING OFFICE 


Please enter my subscription to the Journal of the National Cancer Institute, 12 


PLEASE PRINT 


Name 


Address 


City 


State 
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STERILE PACKAGED 


protection 
a . double safety... 
ready for instant use 


“Catheterlis d double-protected by double 

aging, for assured sterility. Even should the 

ble outer non-peelable package be torn 

or cut by undulyrough handling, the 

silient inner peelable package still protects 
the om contaimination. 


under rigidly 

controlled andl is checked by 
thorough bacteriological testing. before 

oe each catheter i is released. These catheters” 
all U.S.P. standards 


SAFE EFFECTIVE 
ANTIEMETIC 


in— 

e motion sickness 

e vestibular disturbances 

e postoperative vomiting 

e febrile illness in children 
e drug therapy 


e gastroenteritis 


PREVENTS OR QUICKLY RELIEVES 
DIZZINESS NAUSEA VOMITING 


and — 

e is free of hypotensive action 

e does not potentiate the effect of 
barbiturates or narcotics 

e rarely causes drowsiness 


TABLETS INJECTION SUPPOSITORIES 


*Marezine’ brand Cyclizine 


bral BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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THE NEW 
OHIO-KREISELMAN® | 
INFANT BASSINET 
RESUSCITATOR | 


is safe for use in Class |, 
Group C anesthetizing areas 


® Furnishes oxygen intermittent- 
__ ly under positive pressure 


_@ Provides for easy endotracheal 
intubation 


-Explosion-proof aspirator 
quickly aspirates secretions 


e Designed for faster drainage 


® Permits free inhalation at at- 
-mospheric pressure 


Safe, explosion-proof electric 
heater. 


@ Use with cylinder or pipeline 
systems 


'@ 8 different styles available 


For complete information on the new Ohio-Kreiselman Infant Bassinet Resuscitator, see 
your local Ohio representative or write directly to the Company for Brochure No. 4781 


OHIO CHEMICAL PACIFIC COMPANY, 
Berkeley 10, Calif. 


OHIO CHEMICAL CANADA LIMITED, 


Toronto 2 
¢ @ AIRCO COMPANY INTERNATIONAL, 
New York 17 
CIA. CUBANA de OXIGENO, HAVANA 
All Divisi Subsidiari f 
OHIO CHEMICAL & SURGICAL EQUIPMENT CO. 
MADISON 10, WISCONSIN 
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From the American College of Surgeons: 


TRAUMA MANUALS 
AVAILABLE 


Outline of the Treatment of Fractures $7 00 


This sixth edition of the “Fracture Manual,” revised and amplified, 
covers the general principles of fracture treatment and cites treatment and 
rehabilitation of specific fractures, including a chapter on operative 
treatment. 

Edited by Dr. Edwin F. Cave, Boston, subcommittee chairman; and 
Drs. Preston A. Wade, New York; Henry C. Marble, Boston; and Harold 
A. Zintel, New York. 

This 97-page, pocket-size “ Fracture Manual” also includes 45 line draw- 
ings, a concise bibliography, and “‘fracture aphorisms.” 


Early Care of Acute Soft Tissue Injuries $7 00 


This manual is a compilation of contributions from more than 30 
authorities. It contains general considerations of the problems of soft 
tissue injuries and their management, and chapters on injuries to specific 
sites of the body. 

Edited by Trauma Committee members Michael L. Mason, Chicago, 
chairman; R. Arnold Griswold, Louisville; and Preston A. Wade, New 
York. Pocket-size. 


These manuals are sponsored by the Committee on Trauma of the American 
College of Surgeons and published at cost by the College. 
Copies may be ordered from the Business Office by the coupon on this page. 


Business Office 
AMERICAN COLLEGE OF SURGEONS 
40 East Erie St., Chicago, Illinois 


([] Please send me ......... copy(ies) of [_] Please send me ......... copy(ies) of 
Outline of the Treatment of Fractures Early Care of Acute Soft Tissue Injuries at 
at $1.00 per copy. $1.00 per copy. 

I enclose check for §............ in payment. (Manuals will be sent postage prepaid) 
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THE HANDBOOKS 


OPERATIVE SURGERY 


7 UP-TO-DATE VOLUMES BY 
FOREMOST AMERICAN SURGEONS 


HEAD & NECK, Just Ready. By Robert A. Wise, 
M.D., and Harvey W. Baker, M.D., VA Hospital, 
Portland, Oregon. 319 Pp.; 350 Illus. on 135 full- 
page plates. $9.75 


THE CHEST, New 2nd Edition. By Julian Johnson, 
M.D., & Charles K. Kirby, M.D., University of 
Pennsylvania. 398 Pp.; 475 Illus. on 117 full-page 
plates. $9.75 


STOMACH & DUODENUM, New 3rd Edition. By 
Claude E. Welch, M.D., Massachusetts General 
Hospital. Approx. 370 Pp.; 491 Illus. on 137 full- 
page plates. Approx. $9.50 


SMALL & LARGE INTESTINE. By Charles W. Mayo, 
M.D., The Mayo Clinic. 340 Pp.; 360 Illus. on 125 
full-page plates. $9.00 


BILIARY TRACT, PANCREAS & SPLEEN, 2nd 
Edition. By Charles B. Puestow, M.D., University 
of Illinois. 381 Pp.; 422 Illus. on 104 full-page 
plates. $9.75 


SURGICAL UROLOGY, By R. H. Flocks, M.D., & 
David Culp, M.D., State University of Iowa. 392 
Pp.; 567 Illus. on 159 full-page plates. $9.75 


SURGICAL GYNECOLOGY, Including Important 
Obstetric Operations, 2nd Edition. By J. P. Green- 
hill, M.D., Cook County & Michael Reese Hospi- 
tals, Chicago. 377 Pp.; 579 Illus. on 144 full-page 
plates. $9.50 


PUBLISHERS 
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WW 
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3244 Superb Original 
Illustrations 

Created in the 
Amphitheatre by 
Masters of Medical Art 


To the hundreds of surgeons who have taken time to write or to 
pause at Year Book convention displays, the authors and publish- 
ers of the Handbook Series express deep appreciation for the 
glowing tributes to these guides to better operative procedure 
and management. 


In concept, in format, in illustrative excellence, the Handbooks 
are unique. Here is surgical technic presented as most doctors 
want it. Scope of each volume is encyclopedic, yet physically these 
books are extremely compact, concise. Approximately one-half of 
the pages are devoted to full-page plates with related text always 
complete on the facing page. Your convenience, your desire for 
specific, quickly grasped details have been religiously respected. 
The ultimate in utility has been the goal, and admirably achieved. 
With addition of Wise & Baker’s just-published volume on Head 
and Neck Surgery, the stature of the Handbook series continues 
to grow. A special price is offered when all 7 volumes are ordered 
as a unit, but any of the volumes may be ordered singly. 


If you have not yet owned a Handbook or wish to add to vol- 
umes previously purchased, indicate your choices in the form 
below and copies will be gladly submitted on a 10-day examina- 
tion basis. 


THE YEAR BOOK PUBLISHERS, INC., 200 East Illinois St., Chicago 11, Ill. 


Please send and bill subject to 10 days’ approval 


0 Surgery of Head and Neck.......$9.75 ( St h & Duod ..- Approx. $9.50 [) Small & Large Intestine..........$9.00 

-$9.75 Biliary Tract, Pancreas & Spleen...$9.75 C) 

SG&O Dec. 58 
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HB For infittration and minor block 
anesthesia only—Injection of 
CYCLAINE Hydrochloride 1% 


For surface (topical) anesthesia— 
CYCLAINE Hydrochloride Jelly 5% 
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anesthesia only—Injection of 
CYCLAINE Hydrochloride 2% 


For spinal anesthesia—Injection of CYCLAINE 


Hydrochloride 2.5 with 10% Dextrose 


For topical anesthesia— Topical 
solution of CYCLAINE Hydrochloride 5% 


“ 
P 


it 


ust ONLY 


TOPICAL SOLUTION OF 
per ce. (5%) 

NOT FOR INJECTION 


versatile local anesthetic 


Hydrochloride ceryicaine Hydrochtoridey 


CYCLAINE has a low index of sensitization, may 
be administered to patients with known sensitiv- 
ity to other local anesthetics with littlelikelihood of 
untoward effects. On an equal concentration 
basis CYCLAINE is topically as potent as cocaine, 
and faster and longer acting than procaine for 
infiltration and nerve block anesthesia. It is avail- 
able in five dosage forms suitable for any local 
anesthetic procedure. 


Merck Sharp & Dohme 


Division of MERCK & CO., Inc. 
Philadelphia 1, Pa. 
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' CAN BE ¥ 
GIVEN... 
“WITHOUT 
HESITATION 
AS 
IMMEDIATE 
THERAPY 
IN 
BLEEDING 


EPISODES...”* | 


* in epistaxis, otic and ocular hemor- 
rhage, g.i. and rectal bleeding, other 
forms of spontaneous hemorrhage « 
before and after T & A, and other sur- 
gical procedures. 


INTRAVENOUS 


the physiologic hemostat 


increases prothrombin concentration; 
increases accelerator globulin; decreases 
antithrombin activity. 


FOR PROMPT, SAFE CONTROL 


* remission usually obtained in 15 to 
30 minutes with a single 20 mg. injec- 
tion « “No investigator has reported 
any instance of toxicity or other unde- 
sirable side effects.”’* 


“PREMARING INTRAVENOUS (conjugated estrogens, 
equine) is supplied in packages containing 
one “Secule’® providing 20 mg., and one 
5 cc. vial sterile diluent with 0.5% phenol 
U.S.P. 


*Rigg, J.P.: Digest Ophth. & Otolaryng, 20:28 (Nov.) 1957. 


AYERST LABORATORIES 
New York 16,N.Y Montreal, Canada 


5825 


The switch that 
stops the Itch: 


FROM harsh, irritant toilet paper 
TO — gentle, soothing 


TUCKS 


--soft, cotton flannel pads saturated with witch 
hazel (50%) and glycerin (10%), pH 4.6 


Routine use of moist, antipruritic TUCKS after 
defecation improves many intractable cases of 
pruritus ani and is a valuable adjunct to specific 
therapy. In milder cases, regular cleansing with 
TUCKS is often curative. 
Try TUCKS ... for your next pruritus patient. 
Jars of 40 and 100. 


For a generous office supply of TUCKS—just fill in 
and return this card. 


Name 


Ada 


City Zone... State... 


PHARMACEUTICAL COMPANY 
MINNEAPOLIS 16, MINNESOTA © 


} 
[ 
| 
| 
\ 


Now 
in inflammatory anorectal disorders... 


The Promise of Greater Relief 


the first suppository to contain 


hydrocortisone for effective control of proctitis 


© Proctitis accompanying ulcerative colitis 

Radiation proctitis 

@ Postoperative scar tissue with inflammatory reaction 
@ Acute and chronic nonspecific proctitis 

@ Acute internal hemorrhoids 

@ Medication proctitis 


@ Cryptitis 


Ulcerative Colitis Radiation Proctitis Scar Tissue 


Supplied: Suppositories, 
boxes of 12. Each supposi- ® 
tory contains 10 mg. hydro- . 
cortisone acetate, 15 mg. 
extract belladonna (0.19 


mg. equiv. total alkaloids), 
3 mg. ephedrine sulfate, 


sine Rectal Suppositories with Hydrocortisone, Wyeth 

muth oxyiodide, bismuth ca 

subcarbonate, and balsam Philadelphia 1, Pa Hf 
peru in an oleaginous base. 


111 


i 
} 
| 
| | | 
| 
| 
: 


FAST-ACTING ORAL BROAD-SPECTRUM THERAPY. 
The modern blue and yellow ACHROMYCIN V Capsules, combining equal parts of pure crystalline 
ACHROMYCIN Tetracycline HCI and Citric Acid, provide unsurpassed oral broad-spectrum therapy. 


Speed of absorption adds new emphasis to the benefits of true broad-spectrum action, minimum side effects 
and wide range effectiveness that have established ACHROMYCIN as an antibiotic of choice for decisive 
control of infection. 


REMEMBER THE V WHEN SPECIFYING ACHROMYCIN V. 


New blue and yellow capsules (sodium-free)—250 mg. with 250 mg. citric acid, and 100 mg., with 100 mg. 
citric acid. 


ACHROMYCIN V dosage: Recommended basic oral dosage is 6-7 mg. per Ib. body weight per day. In 
acute, severe infections often encountered in infants and children, the dose should be 12 mg. per Ib. body 
weight per day. Dosage in the average adult should be 1 Gm. divided into four 250 mg. doses. 


ACHROMYCIN'V 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID CompANY (aD 
*Reg. U.S. Pat. Off. Pearl River, New York 
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When it comes to colds and coughs, 
surgeons are just like their patients 

.-. they want relief of symptoms and, 

if possible, to stay on the job. 


Romilar Cold Formula controls the 
entire symptomatology of colds, 
including coughs. A synergistic 
combination,* Romilar CF 


checks coryza 

suppresses coughing 
relieves congestion 
controls fever and malaise 


this 


takes 
i. 


Each teaspoonful (5 cc) of pleasantly flavored 

syrup, or each capsule, contains: 15 mg Romilar 

HBr (non-narcotic antitussive) ; 1.25 mg Chlor- 
pheniramine maleate (antihistamine) ; 5 mg Pheny]l- 
ephrine HCl (decongestant) ; 120 mg N-acetyl- 
p-aminophenol (analgesic-antipyretic). 

*L. O. Randall and J. Selitto, J. Am. Pharm. Assn. (Sc. Ed.), 47:313, 1958. 


Romilar® Hydrobromide—brand of dext horphan hydrobromid 


ROCHE LABORATORIES 
Divis'on of Hoffmann-La Roche Inc, + Nutley 10 + N. J. 


4 | 
a ay 
| 
im 


for intestinal antisepsis... 


NEOTHALIDINE provides fast, effective bowel sterilization. 
It affords broad antibacterial activity in a concentrated, non- 
absorbed dosage form. By reducing gas-producing organisms, 
NEOTHALIDINE provides a non-inflated, easy-to-handle bowel. It 
is effective in the presence of food and other organic substances, 
and aids in the mechanical cleansing of the bowel. 

Monilial complications are not likely to occur when fast-acting 
NEOTHALIDINE is prescribed in the recommended dosage. 


NEOMYCIN is widely used as an intestinal antiseptic because 
it is rapidly effective against most intestinal pathogens. 


SULFATHALIDINE® (phthalylsulfathiazole) is the ideal 
adjunct to neomycin because of its effectiveness against Acro- 
bacter aerogenes, Shigella, and Clostridia — organisms that «re 
not responsive to neomycin therapy alone. 

Together, as NEOTHALIDINE — a formula that closely approac ves 
the ideal intestinal antiseptic.! 


Supplied: as NEOTHALIDINE Granules in a 120-cc. dispens ng 
bottle, to be reconstituted with water at the time of dispensiig. 
Each bottle contains 12.0 Gm. of Sulfathalidine® (phthalyl<ul- 
fathiazole) and 8.0 Gm. of neomycin sulfate (equivalent to 5.6 
Gm. neomycin base). 

1. Poth, E. J.: Intestinal Antisepsis in Surgery, J.A.M.A. 153 :1516, Dec. 26, 1°53. 
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at 8 A.M. 


ALIDINE 


NEOMYCIN AND SULFATHALIDINE® 
OMYCIN AND 


SULFATHALIDINE® 


IT TAKES TO DO THE JOB 


NEOTHALIDINE and SULFATHALIDINE (phthalylsulfathiazole) are trademarks of Merck & Co.. Inc. 


( > MERCK SHARP & DOHME, vivision oF meRCK & CO., Inc., PHILADELPHIA 1, PA. 
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during 
pregnancy 
and 
postpartum 


acts promptly—controls the 
syndrome of mental depression 
without C.N.S. excitation; re- 
Pduces depressive rumination and 
crying; restores natural sleep 
without barbiturate-like hang- 


amine-oxidase inhibiting ener- 
gizers, Deprol produces no liver 
toxicity and does not adversely 
affect blood pressure; unlike ° 
C.N.S. stimulants, Deprol has 
no depressive aftereffects, does 
not cause insomnia or depress 
appetite.. 


bamate and 1 mg. 2-di- 1. Current personal communi- 


ethylamincethyl benzilate Laboratories. 2. Alerander, 


hydrochloride (benacty- cn apy of dep 

Supplied: of 50 ethyiaminoethy! benzilate) 

scored tablets. hydrochloride.J.A.M.A.166:1019, 
March 1, 1988, 


New Brunswick, N.J. Literature and samples on reques! 


Treave-manx 
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Emphasizing the PREOPERATIVE use of 


SALICYLATE AND 
(Brand of carbazochrome salicylate) RB L E E D l N G 


FOR THE CHILD PATIENT BEFORE AND AFTER ADENOIDECTOMY AND TONSILLECTOMY: 


“1. Preoperative medication: For seven days a day.”! 

before operation Adrenosem, in doses of 1 mg., 

was administered three times a day and a mix- “On the day of operation, Adrenosem 5 mg. 
ture of benzathine penicillin and triple sul- hypodermically is administered to minimize 


fonamides, in doses of 1 teaspoonful three times capillary bleeding.’’? 


FOR ALL PATIENTS BEFORE LARYNGOLOGIC, BRONCHOSCOPIC AND ESOPHAGOLOGIC PROCEDURES: 


“The routine preoperative use of Adrenosem in bleeding at the time of operation and the ooz- 
tonsil and adenoid surgery diminishes both the ing in the immediate postoperative period.’’* 


IN UROLOGICAL PROCEDURES: 


““My own method is, after ensuring maximum of (1) Oxycel, (2) adrenalin with procaine 
haemostasis, to employ every known means of locally into prostatic capsule, (3) Adrenosem 
ensuring that clotting shall occur, viz. the use systemically .. .’’4 


IN PLASTIC SURGERY: 
“, . this drug [Adrenosem Salicylate] is a to reduce blood loss and provide a clearer 
valuable aid to plastic surgery in its ability operative field.’’5 
IN ORAL SURGERY: 


“The difference in the control bleeding time “No postoperative bleeding was noticed in 
and the bleeding time after the administration those patients who had received Adrenosem 
of 10 mg., intramuscularly or orally, of Adren- Salicylate preoperatively.’”” 

osem Salicylate was statistically significant.’’6 


IN PATIENTS WITH BLEEDING DISTURBANCES: 


“Treatment consisted of the administration of quantities from 20 to 80 mg. over a period of 

Adrenosem® Salicylate intramuscularly in four to eight days before operation.’’8 
NON-TOXIC, NO CUMULATIVE EFFECT: 

“‘Adrenosem Salicylate is non-toxic and has a traindications. It has no cumulative effect. 

high index of therapeutic safety. At the rec- Patients treated for more than two years show 

ommended dosage levels there are no con- no toxic effects attributable to the drug.’ 


*U.S. Pat. 2581850,2506294 


THE S. E. MASSENGILL COMPANY 


BRISTOL, TENNESSEE 
NEW YORK e KANSAS CITY e SAN FRANCISCO 
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CASE =2 TREATED WITH ADRENOSEM 


effective 
in virtually every 
operative procedure 


TO CONTROL OOZING AND BLEEDING 


SALICYLATE 


(Brand of carbazochrome salicylate) 


The photographs to the left show the same 
rhinoplastic procedure on two patients— 
one untreated, one treated with 
Adrenosem. 


Adrenosem is supplied: Ampuls, 1 cc., 5 mg.; 
Tablets, 1 and 2.5 mg.; Syrup, each 5 cc., 2.5 mg. 
Potency of all dosage forms stated in terms of 
the active ingredient, adrenochrome monosemi- 
carbazone. 


Write for literature describing the action and uses 
of Adrenosem Salicylate. 


THE S. E. MASSENGILL COMPANY 


BRISTOL, TENNESSEE « NEW YORK e KANSAS CITY e« SAN FRANCISCO 


1. Orzac, E.: Medical Care of the Child Patient Before and After Ade- 
noidectomy and Tonsillectomy, N.Y. State J. Med. 56:886 (Mar., 1956). 
2. Ersner, M.S. and Lerner, S.S.: M. Clin. North America 40:1749 
(Nov., 1956). 

~ 3. Peele, J.C.: Adrenosem in the Control of Hemorrhage from the 
Nose and Throat, A.M.A. Arch. of Otolaryng. 61:450 (Apr., 1955). 
4. Dennehy, P.J.: The Care of the Prostatic Cavity, South African 
Med. 30:21 (Apr., 1956) 

5. Brown, W.S.: The Use of Adrenosem Salicylate to Control Post- 


operative Bleeding in Plastic Surgery: Dermabrasion, Northwest Med. 
57:470 (Apr., 1958) 


6. Perkins, R.E.L.: A Clinical Investigation of Adrenochrome Mono- 
semicarbazone Sodium Salicylate, Oral Surg., Oral Med., Oral Path. 
10:230 (Mar., 1957). 


7. Brode, A.B. and Chianese, T.C.: A Clinical Evaluation of Adrenosem 
Salicylate. Ann. of Dentistry 15:56 (Sept. 1956). 

8. Zubieta C.B. and Escanaverino, R.B.: Adrenosem for the Prevention 
of Bleeding in Tonsillectomy, Am. Pract. 3:285 (Mar., 1957). 

9. Riddle, A.C., Jr.: Adrenosem Salicylate: A Systemic Hemostat, Oral 
Surg., Oral Med., Oral Path. 6:617 (June, 1955). 


CASE =1 UNTREATED 
CASE #2 TREATED WITH ADRENOSEM 


Wets in seconds, sets in 4-5 minutes. Gypsona 
casts are exceptionally strong because of high 
plaster content, with almost no plaster loss. And 
more plaster per yard means you use fewer yards 
of bandage. 


Try Gypsona* with your own hands—here is quality you can feel 


The easy workability and precise molding qualities of Gypsona have made it the 
most widely used plaster bandage in Europe and other parts of the world. 
Now Curity makes this quality bandage conveniently available in this country. 
Gypsona is made of plaster from a special 
quarry in England. It is purer, creamier and 


finer-ground than any other. Plastic core gives { urity’ 
easy control to end of roll, will not ‘‘telescope.” a 
Gypsona 


Waterproof package, too. 
Gypsona casts are lightweight and strong, with 
a white, porcelain-like finish that stays neat and PLASTER BANDAGES 
clean. But do see for yourself—ask your Curity Bauer & Black 
representative for a demonstration. DIVISION OF THE KENDALL COMPANY 
For an appropriately fine cast padding, we direct you te WEBRIL® Bandage *Keg. T. M. of T. J. Smith and Nephew Ltd. 


119 


| 
4 
- 
: 
| 
| 
. 


QUIESCENCE without depression 


for surgical and obstetrical patients 


PHENERGAN aids in carrying your patients through the difficult before-and- 
after periods of surgery and labor. It creates a state of quiescence without de- 
pressing vital functions. Light sleep is induced with easy awakening—providing 
better patient cooperation and management. 


PHENERGAN, prophylactically and therapeutically, prevents postoperative 
excitement, nausea and vomiting—reduces analgesic, narcotic and sedative 


requirements. 


Philadelphia 1, Pa. 


PHENERGAN®’ 


HYDROCHLORIDE 

Promethazine Hydrochloride, Wyeth 
INJECTION + TABLETS + SYRUP + SUPPOSITORIES 
Comprehensive literature supplied on request 


: 


} 


Pyridium assures prompt and continuous analgesia within 30 min- 
utes— well before corrective measures can remove the cause. 


Normal voiding improves prognosis and the risk 
of infection from stagnant urine is removed. 
Pyridium provides rapid relief, alone, or with the 


antibacterial 
of your choice. 


PYRIDIUM 


(brand of phenylazo-diamino-pyridine HCl) MoRRis PLaine.N. J. 
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No risk of serum hepatitis 

Ready for administration; no storage problems 
Human protein; readily metabolized 

Contains no blood-clotting components 

No grouping, typing, cross-matching required 

Supplied: 'ALBUMISOL!' 5%—in 250 and 500 cc. bot- 


tles in packages with a set of disposable intravenous 
equipment. 


Also supplied: 'ALBUMISOL' 25% (Sait-Poor)—in 20 
cc. bottles; in SO cc. bottles in packages with a set of 
disposable intravenous equipment. 


*Janeway, C.A.: Quart. Rev. Med. 9:153 (Aug.) 1952. 
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ALBUMISO 


Normal Serum Albumin (Human) 


emergency 
transfusion 
fluid 

of 
choice” 


Ss 


MERCK SHARP & DOHME 


Division of MERCK & CO., Inc. 
Philadelphia 1, Pa. 
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New Pyridium Tri-Sulfa conveniently ensures this twofold action 
in acute urogenital infections: Pyridium provides the essential anal- 
gesia while the classic triple sulfas supply broad antibacterial action 


against gram-positive/negative pathogens. Only one 

tablet four times ® ax 
daily provides the PYRI DIUM 

therapeutic dos- TRI-SULFE ‘A 
age of Pyridium. 


(phenylazo-trisulfapyrimidine) Morris PLaiNs. N. J. 
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nonmercurial 
diuretic 


to 106 preg- 
sere ambulatory and 
ci her than the normal 
Of edema and/cr gained 
of ke. per week. 
With showed that edema 
on be effectively: 2000 
Gm. in and as much ag 11 
A highly diuretic, Diumoxis 
acly in prenatal man. 
taste, ease of adminis- 
renal and gastroin- 
ake its use simple and 
free gomplications. 
Swed tablets of 250 mg.: 
ing per $ oc. 
Vopul of parenteral use. 
& Gorge, 72: 


+ 
ACRTAZOLAMIOE LEDER 
sible of edema, re-cclampeia, 
: 
1 24 


a 


urinary 
infec 


Mandelamine management is especially successful in chronic or re- 
sistant urogenital infections. In sharp contrast to antibiotics and 
sulfonamides, Mandelamine may be used without risk 
of patient sensitization or bacterial resistance. And 
the difference in cost is important to most patients. 


MANDELAMINE’ 


(brand of methenamine mandelate) PLAINS.N. J. 


— : 
| 
} 
| 
| 
— 


or effective 


bowel sterilization | 


Ann Woodward 
Director 


We Can Do 
More For You 
NOW... 


than at any time in years! W 


The fact is, in recent months, we have accumulated a veritable 
human “treasure trove” which can conceivably offer precisely 
the surgeon, gynecologist or other specialist you are seeking 
as an associate. 

Whether you need a top ranking man to head a department, 
or a younger physician to join you, the Woodward Bureau can 
make your search and the results more rewarding. 

Through our service, you may 


EXTEND your line of communication to many of the 
best qualified physicians in the country; 


SAVE uncounted hours by utilizing our service for as- 
sembling data, screening applicants, checking 
references, and 


SPEED UP the ultimate selection of the man you need. 


The very day you foresee a personnel need—or perhaps a 
change in your own plans—contact us at once to explore the field 


Qn OUR 62ND YEAR 
‘OODWARD 


FORMERLY ~AZNOE’S 
* 38D FLOORs 185 N. WABASH +CHICAGO te 
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THE BOYES-PARKER 
HAND OPERATING TABLE 


Collapsible, adjusts to any operating 
table. Eliminates tension and strain 
during hand surgery operations cutting 
down operating time by 20%. 
Removable stainless steel pan facilitates 
washing. Pull-out instrument board. 
Special surgery stool reduces operator 
fatigue. 


(Write for complete information ) 


RICHARDS MANUFACTURING CO. 
756 MADISON AVENUE 
MEMPHIS, TENNESSEE 


MEDULLARY PIN 


PATENTEO 


ONLY BY 


She it 
Forming / 


NEW for Anastomosis of Small Blood Vessels 


THE FINEST TAPER POINT NEEDLE 
IN EXISTENCE... BV-1 


needle shown actual size 


OF 11 ATRALOC*’ NEEDLES WITH € 
57 NEEDLE-SUTURE COMBINATIONS | 
IN “HE ETHICON CARDIOVASCULAR LINE 


‘The BV-1 Needle, swaged to 6-0 and 7-0 black braided surgical silk, 
is specially designed for anastomosis of blood vessels 

1Y2-4 mm. in diameter. It penetrates easily with virtually 

no resistance. Since the diameters of needle and suture approximate 
each other, bleeding and trauma are minimized. The BV-1 
Needle-Suture Combinations are but a few of the 24 new ETHICON 
Neecile Sutures designed to meet the specialized needs 

of cerdiovascular surgery. 
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‘‘Ninety to 95 per cent of all urologic disturbances in patients 
of all ages are the result of obstruction and/or infection, 
urinary blockage and stasis being the fundamental predisposing 


etiology in nearly all cases of urinary tract infection.’” 


Nit 
mil 
pet 
p. 


in burinary tract infection 


| when stasis is the basis 


FURADANTIN 


is Recommended for conditions where there is retained urine. 
.. This is because the FuRADANTIN is excreted in large amounts in the urine.’ 


On oral administration, FURADANTIN is absorbed and excreted rapidly by the kid- 

neys. Thirty minutes after ingestion of a 100 mg. tablet, the urine is already strongly 
antibacterial. As much as 45 mg. of a 100 mg. tablet is excreted in the urine. On 
clinical dosage, the typical urinary concentration of FURADANTIN over a 24 hour 
period ranges from 10 to 40 mg. per 100 cc. 

“Nitrofurantoin [FURADANTIN] may be used for protracted periods for the suppres- 
sion of infection in the urinary tract, even in the presence of probable obstruction 
... it may provide prolonged relief from symptoms and permit better selection of 
the proper time for surgical or manipulative procedures.’ 

AVERAGE ADULT FURADANTIN DOSAGE: 100 mg. q.i.d. with meals and with food or 


per 5 cc. tsp. 


REFERENCES: 1. Campbell, M. F.: Principles of Urology, Philadelphia, W. B. Saunders Co., 1957, 
p. 101. 2. Carroll, G.: Bacterial Infections of the Urinary Tract (Male) , in Conn, F.: Current Therapy 
1956, Philadelphia, W. B. Saunders Co., 1956, p. 301. 3. Jawetz, E.: A.M.A. Arch. Int. M. 100:549, 1957. 


| NITROFURANS—a new class of antimicrobials—neither antibiotics nor sulfonamides 7 


EATON LABORATORIES, NORWICH, NEW YORK 


milk on retiring. SUPPLIED: Tablets, 50 and 100 mg.; Oral Suspension, 25 mg. 


— 
im 
| 
| 
: 
j 
| 
if 
i 
| 


— 2 


thank you, doctor” 


Proven in research 

1. Highest tetracycline serum levels 

2. Most consistently elevated serum levels 

3. Safe, physiologic potentiation (with a natural human metabolite) 


And now in practice 


4, More rapid clinical response 
5. Unexcelled toleration 


COSA-TETRACYN 


GLUCOSAMINE-POTENTIATED TETRACYCLINE 


CAPSULES ORAL SUSPENSION NEW! PEDIATRIC DROPS 
(black and white) (orange-flavored) (orange-flavored) 5 mg. per 
250 mg., 125 mg. 125 mg. per tsp. (5 cc.) drop, calibrated dropper, 
(for pediatric or long- 2 oz. bottle 10 cc. bottle 

term therapy) 


COSA -TETRASTATIN* COSA -TETRACYDIN* 


glucosamine-potentiated tetracycline with nystatin glucosamine-potentiated tetracycline-analgesic- 


pate pe ia bs For relief of symptoms and malaise of the 


common cold and prevention of secondary 
CAPSULES (black and pink) 250 mg. Cosa-Tetra- complications 


cyn (with 250,000 u. nystatin) 

CAPSULES (black and orange) —each capsule con- 
ORAL SUSPENSION 125 mg. per tsp. (5 cc.) tains: Cosa-Tetracyn 125 mg.; phenacetin 120 mg.; 
Cosa-Tetracyn (with 125,000 u. nystatin), 2 oz. caffeine 30 mg.; salicylamide 150 mg.; buclizine 
bottle HCl 15 mg. : 


REFERENCES: 1. Carlozzi, M.: Antibiotic Med. & Clin. Therapy 5:146 (Feb.) 1958. 2. Welch, H.; Wright, 

W. W., and Staffa, A. W.: Antibiotic Med. & Clin. Therapy 5:52 (Jan.) 1958. 3. Marlow, A. A., and 

Bartlett, G. R.: Glucosamine and leukemia, Proc. Soc. Exp. Biol. & Med. 84:41, 1953. 4. Shalowitz, M.: 

Clin. Rev. 1:25 (April) 1958. 5. Nathan, L. A.: Arch. Pediat. 75:251 (June) 1958. 6. Cornbleet, T.; Chesrow, 

E., and Barsky, S.: Antibiotic Med. & Clin. Therapy 5:328 (May) 1958. 7. Stone, M. L.; Sedlis, A., 

re ase “i one Bradley, W.: Antibiotic Med. & Clin. Therapy 5:322 (May) 1958. 8. Harris, H.: Clin. Rev. 
uly) 1958. 
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BOUND VOLUME PRICES, 
CURRENT ISSUES: 


BINDING CASES: 


BINDING: 


SURGERY, 


SURGERY 
necology Obstetrics 
Gynecology 


With International Abstracts of Surgery 


In Handsome Volume Binding... 


Gold Stamped 


YOUR JOURNALS may be encased in a permanent library 
binding, insuring their preservation and maximum 
convenience in their use. Binding cases may be had for 
use by your own bookbinder, or your journals may be 
exchanged for bound volumes. We can supply some 
missing numbers. 


THE TWO SECTIONS of the journal are paged and bound 
separately, each volume including six months’ issues 
and index. There are four volumes to the year. The 
standard binding material is blue buckram, stamped in 
gold. 


SuRGERY, GYNECOLOGY AND OpstTEtTRIcs (2 volumes yearly) $10.00 each; 
INTERNATIONAL ABSTRACTS OF SURGERY (2 volumes yearly) $10.00 each. 
Add $1.25 for each volume for back issues. 


STANDARD blue buckram stamped in gold, ready for bookbinder, $3.00 
each. In ordering give volume numbers. 


Journats in good condition may be returned in exchange for bound 


volumes; binding charge, $6.25 per volume. 


SHIPPING CHARGES are in addition to the above prices, and must be 
prepaid on journals returned. 


Gynecology ez Obstetrics 


54 EAST ERIE STREET, CHICAGO 11, ILLINOIS 


132 


| 
i 


e in non-specific vaginitis \ 


e in postpartum care 


¢ after vaginal surgery 


Triple Sulfa Cream 


TRADEMARK 
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STOP 
“HOSPITAL 
STAPH” WITH 
ALBAMYCIN® 


HTRADEMARK, REG. U.S. PAT. OF F.— 
THE UPJOHN BRAND OF CRYSTALLINE 
NOVOBIOCIN SODIUM 

TTRASEMARK, REG. U.S. PAT. OFF. 


Antibiotic-resistant strains of Staphylococcus are meeting their 
match in Albamycin. Because Albamycin shows no cross resist- 
ance with any commonly used antibiotic, it is dramatically effec- 
tive against unyielding staphylococcal pneumonia or superinfec- 
tions of pneumococcal pneumonia. 


Whether resistant staph is known or suspected, Albamycin is 
indicated. 

ADMINISTRATION AND DOSAGE: The dosage for adults is 500 mg. 
Albamycin administered intramuscularly or intravenously every 12 hours. 


As soon as the patient’s condition permits, parenteral Albamycin should 
be replaced with oral Albamycin therapy. 


SUPPLIED: Available as 250 mg. capsules; syrup cortaining 125 mg. 
Albamycin per 5 cc.; and in the 500 mg. Mix-O-Vial.+ 


The Upjohn Company, Kalamazoo, Michigan 
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ONLY ONE — 
HAS ALL FOUR— 


(CHLOROPROCAINE HYDROCHLORIDE) 


The first local anesthetic 
more potent yet less toxic 


than procaine. Available in 3 potencies: 


1% for infiltration and field block 2% for regional block 


3% for caudal and epidural block 
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WF SWIFT ONSET 


In using Nesacaine for epidural block Colavincenzo and coworkers 
found “Sensory anesthesia was complete within 6 to 10 minutes.” 
Colavincenzo, J. W., and others: Pennsylvania M. J. 59:338 (March) 1956. 


GREATER SAFETY 


“We have used [Nesacaine]} to date in 350 cases and are impressed by 
it. It appears superior to the other agents. . . . Its chief virtue appears 
to be its relative non-toxicity. [No reactions in 350 anesthetics.}” 

Ansbro, F. P., and Furlong, R. E.: Adelphi Hosp. Bull. 15:2 (May) 1957 


\ HIGH DIFFUSIBILITY 


“The almost instantaneous onset of anesthesia following regional 
nerve blocks with {Nesacaine} is caused by the increased penetrating 
capacity...” 

Foldes, F. F., and McNall, P. G.: Anesthesiology 13:287 (May) 1952. 


MAXIMAL EFFICACY 


““‘Nesacaine .. . was found effective . . . and if its present rate of non- 
toxicity continues, it would appear to be the best agent for use as a 
local anesthetic.” 

Ansbro, F. P., and Furlong, R. E., op. cit. 


Nesacaine hydrochloride is available in 30 cc. vials in 1 and 2% solu- 
tion for parenteral use, without epinephrine. For epidural use only, 
Nesacaine is supplied in a single dose 30 cc. vial of 3% solution. 


MALTBIE LABORATORIES DIVISION « WALLACE & TIERNAN INC. 
Belleville 9, N.J. 
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new and nearly ideal si 


A new aid to aseptic surgery... 


| Vi-DRAPS Surgical Film 


...completely isolates the patient’s skin from the wound and maintains 
the sterility of the operative site. Skin draping by this method eliminates 
the use of cumbersome cloth skin towels and towel clips. Nothing used 
during the operation can touch uncovered skin. 


A soft, sterilizable, pliant plastic, Vi-DRAPE Film is adhered to the 
surgically prepared skin with sterile Vi-HESIVE* Surgical Adherant and 

the incision made right through the transparent film. The adhered film 
clings closely to wound edges throughout the procedure and is impermeable to 
bacteria and fluids. Applicable to all contours, Vi- DRAPE Film offers extra 
advantages in achieving asepsis in previously difficult-to-drape areas. 


Use of Vi-DRAPE Film fits easily into established routines of the surgical 
team. For literature and technic-for-use, write to: 


AEROPLAST CORPORATION 
420 Dellrose Ave., Dayton 3, Ohio. 


Vi-Dri Film and Vi-Hesive Adherant are available through i= : 
surgical supply dealer. In Canada, through Fisher and Burpe Ltd. | 


1. Adams, Ralph, M. 0. : Med. Times, 86:1119-1127 (Sept.} 1958. 


Initial clinical studies on Vi-ORAPE Film were conducted by "Trademark 4 | 
Carl Waiter, M.D., Peter Bent Brigham Hospital, Boston. Pat. Pending 


RIGHT | 


For full supplementation 
of the essential nutritional factors in pregnancy 


FILIBON offers 
phosphorus-free formula 
new, well-tolerated source of iron, ferrous fumarate 


AUTRINIC* Intrinsic Factor Concentrate to aug- 
ment the absorption of vitamin Biz 


prophylactic vitamins Bg and K 
important trace elements 


to keep her on the regimen you prescribe 
¢ the FILIBON Jar, attractively designed for her 


¢ the FILIBON Capsule, small, easy to swallow. Dry- 
filled for faster absorption, freedom from un- 
pleasant aftertaste 


¢ the FILIBON Dosage, convenient, only one a day 


Each soft-shell FILIBON capsule contains: 


Vitamin A 4,090 U.S.P. Units Folie Acid 1 mg. 
Vitamin D 400 U.S.P. Units Ferrous Fumarate 90 mg. 
rhiamine Iron (as Fumarate) 3) mg. 
q Mononitrate (B1) 3 mg. Fluorine (CaFe) 0.015 mg 
Pyridoxine (Bs) 1 mg. Copper (CuO) 0.15 mg. 
Niacinamide 10 mg. 
Riboflavin (Bz) 2 me Lodine (1) 

tamin Bw w Potassium (K2804) 0.835 mg. 


Manganese (MnO2z) 0.05 mg. 


with 
TRINIC Intrinsic 
Magnesium (MgO) 0.15 mg. 


Cc oncentrate 
/6U 


Molybdenum 
Ascorbic Acid (C) mg. (Na2Mo004.2H20) 0.025 mg. 
Vitamin K Zine (ZnO) 5 mg. 


(Menadione) 0.5 mg. Calcium Carbonate 575 mg. 


LEDERLE LABORATORIES, a Division of AMERICAN 
*Reg. U. S. Pat. Off. 


in the picture...during pregnancy 


PHOSPHORUS-FREE PRENATAL VITAMIN MINERAL SUPPLEMENT LEDERLE 


DOSAGE / one or more 
capsules daily 
SUPPLIED / attractive 
re-usable bottles 

of 100 capsules 
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Zacti rin 


Ethoheptazine Citrate with Acetylsalicylic Acid, Wyeth 
for everyday pain control... 


for your many patients requiring 
potent analgesia but not an injected narcotic 


Proved by extensive evaluation'?3 in 1998 patients 
in diverse areas of medicine and surgery, including: 


arthritis, bursitis, early metastatic carci- 
noma, fibrositis, grippe, herpes zoster, liga- 
mental strain, low back pain, menstrual pain, 
myalgia, myositis, neuritis, pleurisy, post- 
operative pain, postpartum pain, sciatica, 
trauma, dental pain 


e exclusive Wyeth non-narcotic analgesic plus 
anti-inflammatory action 


© prompt, potent action—as potent as codeine 
e documented effectiveness and safety!.2.3 


Supplied: Tablets, bottles of 48. Each tablet [Been] 
contains 75 mg. of ethoheptazine citrate 


1. Cass, L.J.. et al... J.A.M.A. 166:1829 (April 12) 1958. 2. Batterman, 
R.C., et al.: Am. J. M. Sc. 234:413 (Oct.) 1957. 3. Medical Department, 
Wyeth: Final Report on the Clinical Evaluation of Zactirin 


and 325 mg. (5 grains) of acetylsalicylic acid. Philadelphia 1, Pa. 


a 


THE NEW YORK POLYCLINIC 


MEDICAL SCHOOL AND HOSPITAL 
(Organized 1831) 
(The Pioneer Puntineloan Medical Institution in America) 


SURGERY AND ALLIED SUBJECTS 


A two months full time combined ‘rinaeyger course comprising general surgery, traumatic surgery, abdominal 
surgery, gastroenterology, P zy surgery, urologi surgery. Attendance at lectures, 
witnessing operations, examination of patients preoperatively and postoperatively, and follow-up in the wards 
postoperatively. Pathology, radiology, physical medicine, anesthesia. Cadaver demonstrations in surgical 
eee thoracic surgery, proctology, orthopedics. Operative surgery and operative gynecology on the 

att at departmental and g 


For Information about this and other courses Address THE DEAN: 345 West 50th St., New York 19, N.Y. 


You need only ONE assistant when you use 


SMITH 


SELECTIVE RETRACTOR 
(Patent Pending) 


Big CLINIC Help for SMALL Hospitals 


ENTER 


The Smith Retractor does ALL the retracting 
Complete Description on Request 
Exclusive 


SURGERY 
Gynecolog y ez Obstetrics December 1955 
We will pay you $1.00 for each copy if complete and not defaced. 


SURGERY, Gynecology Obstetrics 


54 East Erte Street, Cuicaco 11, ILLiNoIs 
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Scient rld’s weli-bein, 
104 BROOKLINE AVENUE BOSTON 15, MASSACHUSETTS 
A 


IN URTICARIA AND PRURITUS 


ISTARIL 


A PSYCHOTHERAPEUTIC ANTIHISTAMINE 
(as designated by A.M.A. Council on Drugs, 1958) 


SPECIFIC ANTIHISTAMINIC ACTION in the treatment of a 
variety of skin disorders commonly seen in your practice. 


“While some of the tranquilizers are only partially effective 
as far as antiallergic activities are concerned... [hydroxyzine] 
sa been found, by comparison, to be the most potent thus 


“The most striking results were seen in those patients with 
chronic urticaria of undetermined etiology.”? 

PLUS 

PSYCHOTHERAPEUTIC POTENCY for the relief of anxiety 
and tension. 

The psychotherapeutic effectiveness of hydroxyzine 
(VISTARIL) was confirmed in a series of 479 patients suf- 
fering from a wide variety of dermatoses, including atopic 
dermatitis, neurodermatitis, psoriasis, lichen planus, nummu- 
lar eczema, dyshidrosis, pruritus ani and vulvae, and rosacea. 

“Adverse reactions were minimal.’’8 

RECOMMENDED ORAL DOSAGE: 50 mg. q.i.d. initially; 
adjust according to individual response. 

VISTARIL Capsules: 25 mg., 50 mg., 100 mg. 

VISTARIL Parenteral Solution: 10cc. vials and 2 cc. Stera, wales 
Cartridges. Each cc. contains 25 mg. hydroxyzine (as the HCl) 

REFERENCES 

i. ‘eahers. B. C.: Clinical Medicine 5:897-904 (July) 1958. 


2. Feinberg, A. R., et al.: J. Allergy 29:358 (July) 1958. 
3. Robinson, H. M., et al.: So. Med. J. 50:1282 (Oct.) 1957. 


Science for the world’s well-being ee 
PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 
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WHY RISK DELAYED RECOVERY 
FROM 


HOSPITAL STAPH 


Urinary tract infections, due to staphylococci or proteus (re- 
sistant or otherwise), may not respond to any antimicrobial 
agent except CATHOMYCIN (novobiocin). CATHOMYCIN has 
a long, established record* of effectiveness against organisms 
resistant to most other antibiotics. It may be administered in 
combination with sulfonamides or with other antibiotics, pro- 
viding a broad spectrum of action and protection against the 
emergence of resistant strains. 


Especially useful for those hard-to-treat urinary tract infec- 
tions, even those complicated by resistant staphylococci or 
resistant proteus, CATHOMYCIN is rapidly absorbed—produc- 
ing therapeutic blood levels with a duration of 12 hours or 
more. It is generally well tolerated and there is no evidence 
of cross-resistance with other antibiotics. 


CATHOMYCIN 


for lococcic septicemia, enteritis, 
wound in lections and other serious steph infections. NOVOBIOCIN 


DOSAGE: Adults: CATHOMYCIN Sodium 2 capsules b.i.d. or 
CATHOMYCIN Calcium Syrup 4 teaspoonfuls b.i.d. Children: (up to 
12 years) 2 to 8 teaspoonfuls daily in divided doses based on 10 mg. 
CATHOMYCIN per Ib. of body weight per day. 

SUPPLIED: Capsules sodium novobiocin, each containing the 
equivalent of 250 mg. of novobiocin—vials of 16 and 100—and as 
an orange-flavored syrup (aqueous suspension), in bottles of 60 cc. 
and 473 cc. (1 pint). Each 5 cc. CATHOMYCIN Syrup contains 125 
mg. (2.5%) novobiocin, as calcium novobiocin. 

*Complete bibliography available on request. 


For Parenteral Therapy LYOVAC* CATHOMYCIN 


MERCK SHARP & DOHME ivision of MERCK & CO., INnc., Philadelphia 1, Pa. 
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anesthesia 
without “spottiness” 


Peridural Block 523 


THE MORE 
/ you EXPECT OFA \ 
| LOCAL ANESTHETIC 

THE MORE YOU 
WILL DEPEND ON 


XYLOCAINE 


eridural anesthesia with Xylocaine is 
free from “spottiness” because of the 
nigh diffusibility and profoundness which 
characteristic of this agent. These 
erties, together with rapid onset 

q excellent tolerance, make Xylocaine 
ur preferential agent in all peridural 


able: 30 cc. vials. single dose... 0.8% and 1.2% 
without epinephrine and with epinephrine 1: 200.000 


is) 


Astra Pharmaceutical Products, Inc., Worcester 6, Mass., U S.A. 


XYLOCAINE’ HCI 


(brand of lidocaine * ) 


Sterile solution for injection 


*U S Pot No 2,441,498 MadeinuS A 
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THE BERBECKER ‘‘SPRING EYE” 
Threads Instantly 
Holds Securely 


THE BERBECKER Spring Eye may be threaded at any 
point on the suture merely by forcing the suture 
through the slot into place. It is then held as securely 
as though in a solid eye. 

This eye permits use of black silk or other non- 
absorbable sutures, as used in the Halsted technique, 
for stomach and other abdominal operations, where 
tension on the wound is excessive. One of many de- 


pendable Berbecker needles obtainable regularly 
at your surgical supply dealer. 


BERBECKER SURGEONS NEEDLES 


Made in England for the Surgeons and Hospitals of America 
JULIUS BERBECKER & SONS, INC., 15A E. 26th ST., NEW YORK 10 


Fig. 6 


For the care of dry, sensitive skin 
pleasingly and efficiently serving 
patient and physician during all seasons 


Superfatted 


BASIS? SOAP 


and 


NIVEA*® SKIN OIL 


the surgeon’s hand lotion 


LABORATORIES, INC. 


SOUTH NORWALK, CONN., U. S.A. 


Manufacturers of Elastoplast® 
the original elastic adhesive 
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ne’ll be ready for abdominal surgery in 24 hours... 
Because 97% of the Mycifradin dose remains localized in the intestine, you can prepare 


your patient for bowel surgery with just 6 doses (12 tablets) over a 24-hour period. Re- 
sistant strains of organisms have not been a clinical problem with Mycifradin: 


ready for ambulation in 48 


Mycifradin antisepsis is maintained for as long as 4 or 5 days. Thus your patient is pro- 
tected against infection, healing proceeds rapidly and without complication. Forty-eight 
hours after the operation, the patient is usually free of fever and ready for ambulation. 


Whenever abdominal surgery is required, choose the specific protection of Mycifradin .. . 
or of Mycifradin-N (with nystatin) for additional protection against fungal outgrowth. 


4 
The Upjohn Company 
Kalamazoo, Michigan 


SULFATE 


TRADEMARK, REG. U. S. PAT. OFF. —THE UPJOHN BRAND OF NEOMYCIN the standar din pr eoperative bowel preparation 
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Doctor! 


It’s as easy 
as dialing TV?!’ 


Yes, sterilizing with Castle’s new 999 Auto- 


clave is almost as easy as dialing your favorite 
program. That’s because a single control 
handle does it all—fills, sterilizes, vents. 


Think of it . . . you simply dial ‘‘Autoclave” 
when you want to sterilize, or “Fill” when you 
want to add water. No intricate sequences to 
remember, no multiple knobs to turn. Nothing 
could be simpler . . . or surer. 


Safer, too—for there’s a built-in timer to 
assure correct exposure timing, and a special 
gauge to tell the water supply story at a glance. 

And there’s no waiting between loads— 
double shell construction permits instant re- 
cycling. Big 9 x 16” chamber helps, too— 
everything goes in with room to spare. 


To top it off, the 999 comes in color! Soft 
pastels... green, coral, or sil- 
vertone...to match your present 
equipment and harmonize with 
room surroundings. Let your 
dealer show you one today. 


... or send for full-color folder 


p LIGHTS & 
STERILIZERS 


Wilmot CastleCompany e 1728K East Henrietta Rd., Rochester, N.Y. 


after Mastectomy 


“surprisingly 
simple” 


breast 
form 


restores Normal Contour 
Natural Alignment 
Life-like Motion 
Self Confidence 


through balancing weight compensation 
and natural fluidity of motion 


adaptable to any brassiere, even bathing suit 


Recommended by leading doctors because of its ex- 
cellent cosmetic results and its ability to meet the 
patient’s previously overlooked physiological needs. 
Available in 24 sizes. Expertly fitted in leading 

stores throughout the United States and Canada 

Patented U.S.A. & Foreign Countries 


IDENTICAL FORM, Inc. 
17 West 60 St., New York 23, N.Y. 


Please send professional literature 
and list of authorized dealers. 


Address, 


City Zone State 
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Watch for These Outstanding Features 


In Future Issues of 
SURGERY, Gynecology and Obstetrics 
With International Abstracts of Surgery 


ORIGINAL ARTICLES 


Tumors OF THE INTRAORAL Accessory SALIVARY GLanps. Frank Vellios, M.D., and William G. Shafer, D.D.S., In- 
dianapolis, Indiana. : 

PaTHoLoGic CHANGES OccuRRING IN SEVERE ReFLux Esopuacitis. Richard N. Moersch, M.D., F. Henry Ellis, Jr., 
M.D., F.A.C.S., and John R. McDonald, M.D., Rochester, Minnesota. 

An ANALysis OF RuprurE oF THoracic ANEURYsMS SUBSEQUENT TO ABDOMINAL ANEURYSMECTOMY. Elliot Senderoff, 
M.D., Lester Blum, M.D., and Ivan D. Baronofsky, M.D., New York, New York. 

A Cancer Detection SuRvEY OF CARCINOMA OF THE LUNG AND FEMALE PeLvis AMONG Navajos ON THE Navajo 
INDIAN RESERVATION. Clarence G. Salsbury, M.D., F.A.C.S., Forrest H. Howard, M.D., Paul S. Bassford, Jr., M.D., 
G. R. Atkinson, M.D., and Rex W. Green, M.D., Phoenix, Arizona. 

OssTETRICAL VIEWPOINTS UPON THE RH Factor. Warren M. Jacobs, M.D., F.A.C.S., Houston, Texas. 

UroepITHELIAL Linep SMALL Bowe As A URETERAL Susstitute. Leonardo S. 7. Martin, M.D., James H. Duxbury, 
M.D., and Wyland F. Leadbetter, M.D., F.A.C.S., Boston, Massachusetts. 

Putse TRANSMISSION THROUGH Grafts F. N. Niguidula, M.D., T. I. Jones, M.D., and W. Andrew Dale, M.D., F.A.C.S., 
Rochester, New York. 

ConGENITAL DEFICIENCY OF THE ABDOMINAL MusCULATURE AND OsstructTiIve Uropatuy. John H. McGovern, M.D., 
and Victor F. Marshall, M.D., F.A.C.S., New York, New York. 

THe MANAGEMENT OF Massive HEMORRHAGE FROM DIVERTICULAR DiIsEASE OF THE Coton. Charles M. Earley, 7r., 
Captain, USAF (MC), Richmond, Virginia. 

ARTERIAL Bypass BELow THE Knee. George C. Morris, Jr., M.D., Michael E. DeBakey, M.D., Denton A. Cooley, M.D., 
and E. Stanley Crawford, M.D., Houston, Texas. 

Enp Fe sone IN THE ComBINED (COMMANDO) OPERATION FOR Moutu Cancer. H. Mason Morfit, M.D., Denver, 

olorado. 

Tue TECHNIQUE OF SyNCHRONOUs (Two TEAM) ABDOMINOPERINEAL PeLvic ExENTERATION. Herbert E. Schmitz, M.D., 
F.A.C.S., Robert L. Schmitz, M.D., F.A.C.S., Charles J. Smith, M.D., F.A.C.S., and John 7. Molitor, M.D., Chicago, 
Illinois. 

Use or PLIABLE SYNTHETIC MESH IN THE REPAIR OF HERNIAS AND TissuE Derects. Richard H. Adler, M.D., F.A.C.S., 
and Constante N. Firme, M.D., Buffalo, New York. 


COLLECTIVE REVIEWS 

MESENTERIC VascuLar Occwusion. William R. DeMuth, M.D., F.A.C.S., Carlisle, Penn., William T. Pitts, 
M.C., F.A.C.S., Philadelphia, Penn., Lewis T. Patterson, M.D., Philadelphia, Penn. . 

ConcentITAL CHOLEDOCHAL Cyst, wiTH A REPORT OF 2, AND AN ANALYysIs OF 94 Cases. Fernando Alonso-lej, M.D., 
William B. Rever, Jr., M.D., and Daniel J. Pessagno, M.D., F.A.C.S., Baltimore, Maryland. 

Abstracts of Current World Literature, Editorials, Book Reviews, The Surgeon at Work, The 

Book Shelf, and other special material will also appear throughout the year. 


I enclose $15.00 for a one year subscription beginning with 


Subscribe Toda ry! [$2.00 Additional Postage outside United States and Canada] 
issue. 
AN IDEAL GIFT... Doctor. 
FOR A COLLEAGUE, (PLEASE PRINT CLEARLY) 
AN ASSOCIATE, 
A FRIEND City. Zone State 
Special Offer to: 


MEDICAL STUDENT [_] INTERN [_] RESIDENT [_] 
Remit Only $10.00 for a One Year Subscription, New or Renewal 


SURGERY, Gynecology and Obstetrics 


54 East Erie Street, Chicago 11, Illinois 
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STAYS 
@ NO SHAVING of body parts necessary 


@ DOES NOT SLIP when applied to skin: will 


remain in position for indefinite time 
@ WILL NOT NARROW under pressure 
@ CAN BE STERILIZED and autoclaved 


@ STERILE Elasticfoam CAN BE APPLIED 


DIRECTLY to skin lesions and burns 


@ HAS REMARKABLE ELASTICITY and 
immediate recovery 


@ CAN BE LAUNDERED REPEATEDLY 
and re-used many times 


RESEARCH 


JElasticfoam® 


ON LIKE A SECOND SKIN! 


@ ABSORBS a minimum of five times its 
own weight of moisture 


@ COMPLETELY NON-TOXIC 


@ NO HISTORY OF ALLERGIES tins 
repeated applications 


@ WIDE ORTHOPEDIC use. Does not mat 
under plaster casts 


@ LIGHT WEIGHT and completely flexible 


@ Ideal Bandage for CONSTANT and 
PROLONGED COMPRESSION 


@ Outstanding CUSHIONING characteristics 
@ Does NOT interfere with X-RAY 


* PpROOUCgTS 


os 
DEVELOPMENT 


AMERICAN EXPRESS 


TRAVEL SERVICE 
65 Broadway, New York 6, N. Y. 
20 S. Michigan Avenue, Chicago 3, Ill. 
377 Offices in Principal Cities 
throughout the U. S. and Abroad 


. with 


AMERICAN EXPRESS 
World’s Finest Travel Service 


TOURS ... hundreds of delightful tours! . . . escorted 
or independent ... expertly planned to take in all 
the highlights . . . anywhere in the United States or 
abroad—to Canada, Mexico, Hawaii . . . Europe, 
Asia, Africa or South America! 


CRUISES . . . anywhere your heart desires .. . 
Caribbean or Mediterranean . . . Atlantic or Pacific 
. . . Bermuda, Nassau, Hawaii, South America, 
Polynesia or Europe ... Around the World or just a 
few choice ports. 


RESERVATIONS. . . . complete . .. air, rail, steam- 
ship, motorcoach, hotel and resort reservations to 
suit your time, taste and budget. For business or 
pleasure . . . for the individual—or for groups of 
any size! 


PROTECT YOUR TRAVEL FUNDS WITH AMERICAN EXPRESS TRAVELERS CHEQUES — SPENDABLE EVERYWHERE 


APPLY NOW FOR YOUR COMPREHENSIVE AMERICAN EXPRESS WORLD-WIDE CREDIT CARD 
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Kills by contact . . . virtually non- 
irritating to vaginal mucosa... is 
effective even in presence of blood, 
pus or vaginal secretions ... will not 
permanently stain linen or clothing: 
color can be washed off with water. 


Regimen: In the office—swab with 
Betadine Antiseptic, full strength. 


For patients’ use at home—Betadine 
Vaginal Douche between office visits. 


Available: Betadine Antiseptic in 
8-0z. and 16-0z. bottles. Betadine 
Vaginal Douche in 8-oz. bottles. 


Write for literature and samples 
Department ‘‘A” 


TAILBY-RASON COMPANY, INC. 


DOVER, DELAWARE 
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controlling 


pa COPRINE 
OF 


cough 


New 6-page Review 
Sums Up the latest 
findings on one of medicine’s most 
useful but underestimated drugs 


Ten minutes is all it will take you to 
bring yourself completely up-to-date on 
codeine. Concisely written from the clin- 
ical viewpoint, Codeine Today quotes 
the statements of today’s authorities on 
when to use, how to use and where to 
use this versatile drug. Information is 
of interest to practically every practi- 
tioner. Bibliography contains 60 refer- 
ences, more than 90% of which were 
published in 1958. 


SEND FOR YOUR 
FREE COPY TODAY 


MERCK & CO., INc. | 
Medicinal Products Department | 
RAHWAY, NEW JERSEY | 
| 
| 
| 
| 
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Please send me. copies of 
Codeine Today. 


| 
| 
| 
| 
7 PHYSICIAN’S NAME AND ADDRESS 
| 
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Concentrated, water-soluble iodophor germicide 2 


with quick, non-selective 


STAPHYLOCOCCUS 
AUREUS, 


including tubercle bacillus 


ORDER FROM YOUR DEALER 


SURGERY 
Gynecology ¢z Obstetrics 


1957 
NOVEMBER 


We will pay you $1.00 
for each copy 

if complete and 

not defaced. 


SURGERY, Gynecology Obstetrics 


54 EAST ERIE STREET 
CHICAGO 11, ILLINOIS 


150 


t 

N ews a 

non-toxic in use dilutions 

| 

— 
r 
J 


ApBoTT LABORATORIES. ...... Insert pages 65-66 
AEROPLAST 137 
AMERICAN CyANAmMID Company, LEDERLE 


LABORATORIES Division. . . .22—23, 32, 
112, 124, 138 
AMERICAN CYANAMID CoMPANY, SURGICAL 
Propucts Division........ 2nd Cover, 
Insert pages 47—48, 53 
AMERICAN CystoscorpE MAKERs, INC...... 79, 104 
AMERICAN ExpREsS COMPANY............... 148 
AMERICAN HospiTaL SupPLY CORPORATION... 6 
AMERICAN STERILIZER COMPANY............ 55 
AsTRA PHARMACEUTICAL Propucts, Inc...44, 143 
AYERST LABORATORIES........... 40-41, 73, 110 
BARD-PARKER ComPANy, INC............... 26 
BAXTER-TRAVENOL LABORATORIES........... 6 
Jutius BERBECKER & Sons, Inc............. 144 
THE BERIVON COMPANY................... 126 
Bristrot LABoraToriEs, INc. 
Insert pages 17-18, 90-91 
BurrouGHs WELLCOME & Co., INnc.......25, 105 
S. Hi. Camp & Company... 86 
WitmoTt CasTLE CoMPANY................. 146 
PHARMACEUTICAL Propucts, INc.....75, 82 
Cray-ApAms ComPAny, INc................ 150 
CopMan & SHurTLEFF, INc................ 140 
ConneEctTicuT BANDAGE MI 1s, INc.......... 148° 
CuTTER 8 
DesiTiIn CHEMICAL COMPANY............... 88 
Dome CHEMICAL CorP...................0 78 
Duke Lasoratories, 144 
EAsTMAN Kopak ComPaAnvy.. . Insert pages 99-100 
EaTON LABORATORIES.............. 39, 128-129 
FLorIDA BRACE CORPORATION............-. 92 
FULLER PHARMACEUTICAL COMPANY......... 110 
GupEBROpD Bros. S1Lk Co., INc............. 69 
HYEAND LABORATORIES... 19 
JOHNSON & 80-81 
Ma LABORATORIES Division, WALLACE & 
TreERNAN, Inc...........Insert pages 135-136 


Tue S. E. MassENGILL COMPANY 
Insert pages 117-118 


Merck SHARP & Doume.......1, 13, 14-15, 
16, 59, 76-77, 92, 109, 114-115, 122, 142 
V. Company... . 49 
NATIONAL CANCER INSTITUTE..............- 103 
Tue New York Porycuinic MEDICAL 
SOHOOE AND HOSPITAL... . 140 
Outro Cuemicat & SurcicaL Equipment Co..106 
OrTHO PHARMACEUTICAL CORPORATION.... . .133 
ParkE, Davis & CoMPANY....... 10-11, 95, 102 


PrizEr LABORATORIES. .45, 50, 74, 126, 
130-131, 140, 141, 144 


RicHARDS MANUFACTURING COMPANY........ 126 
RikER LaBoraTorigs, 72 
RocHE LABORATORIES, DIVISION OF 
HoFFMAN-LAROCHE, ING.............- 54, 113 
J. B. Roeric AND ComPANY........... 42, 96-97 
W. B. SaunpERS 71 
SCHERING 60-61 
G. D. SEARLE & CoMPANY................. 2 
J. SKLAR MANUFACTURING COMPANY........ 38 


Smitu, & FRENCH LABORATORIES 
51, 4th Cover 


E. R. Squires & Sons............- 24, 33, 84, 89 
Tue UpjoHn Company......... 12, 62, 134, 145 
WALLACE LABORATORIES......... 20, 52, 87, 116 


WARNER-CHILCOTT LABORATORIES Div. 
35, 124, 123, 925 


Tue WARREN-TEED Propucts COMPANY..... 46 
Epwarp WEckK & Co., 94 
WEstTwooD PHARMACEUTICALS.............. 68 
Witson RuBBER 85 


LABORATORIES, ING. 
Insert pages 27-30, 83, 3rd Cover 
WoopwarD MEDICAL PERSONNEL BuREAU....126 
WyeTH LABORATORIES. .. .43, 56-57, 63, 93, 
111, 120, 139, 152 
Tue YEARBOOK PUBLISHERS, INC............ 108 
ZIMMER MANUFACTURING COMPANY......... 67 


In writing to advertisers please mention SURGERY, Gynecology & Obstetrics 


151 


Index to Advertisers 


sustained 
penicillin levels 


one injection 


[ | 


® 
Philadelphia 1, Pa. 


amount injected duration of penicillinemia 

2,400,000 units . . . 44 days 


long-acting penicillin 

to supplant repeated procaine penicillin injections 
° in the emergency room 

¢ on the wards 

¢ in the outpatient clinic 


e in the office or home 


INJECTION 


BICILLIN 


LONG-ACTING 


Benzathine Penicillin G, Wyeth 
(Dibenzylethylenediamine Dipenicillin G) 
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Jelepaque 


“There are three cholecystographic media 
in current use... Of these three media, 
Telepaque must be considered superior. 
Nearly without exception, numerous 
comparative studies have reached 
this conclusion.” 


Johnson, P. M. (Univ. North Carolina): 
Oral cholecystography, 
North Carolina M. J. 18:533, Dec., 1957. 


Dose: 2 to 3 Gm. (4 to 6 tablets) at night after a light 4 
supper — patient's gallbladder concentrates Telepaque 

during the night (on his own time) —ready for X-ray 

study in the morning. : 


Supplied: Tablets of 500 mg., envelopes of 6 tablets, 
boxes of 5 and 25 envelopes; also bottles of 500 tablets. 4 


F 
. : 4 
: 
j + 
NEW YORK 18, NY 


relieves fear, tension and 


For immediate effect: 2 cc. Ampuls and 10 cc. i 
| tiple dose’ vials, 5 mg./ec. Also available: Ta olets, 
Himadale Medical Center Spansulet sustained release capsules, Syrup and 


Reg. U.S. Pat. Off. for prochlorperazine, $. KF) 
Res. U.S. Pat. Off. for sustained release capsules, S.K.F. 
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